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NOTES ON THE IDENTITY OF NYCHIA STAt' ” = - 

(HEMIPTERA-HETEROPTERA: N0T0NECTJ[6AE) 

IN AUSTRALIA Iff 

r 2 7 MAY 1986 

1. LANSBURY \ 

Hope Entomological Collections, University Museum, X^xford, 

England. \ ^ 

ABSTRACT L V\^ 



The following synonyms are made after re-examination of the relevant 
described species of the genus Nychia Stal: N. marshalli var atavia Hale, 1925 
and N. malayana Lundblad, 1933 with N. marshalli var sapplw kirkaldy, 1901 
which is raised to species status as N. sappho Kirkaldy; distribution, 
Malaya, Indonesia (Sumatra and .lava). New Guinea and ‘northern’ 
Australia. 

Kuywords; taxonomy, Notonectidae, Nychia, Australia. 


INTRODUCTION 

Nychia Stal was first recognised in 
Australian collections by Hale (1925) 
who listed and described the aquatic and 
semi-aquatic Hemiptera collected by the 
Swedish Scientific Expedition to Aus¬ 
tralia, 1910-1913. Hale commented that 
although he was treating the Australian 
Nychia as representing an extreme or 
atavic variety of the widely distributed 
Nychia marshalli (Scott), a critical ex¬ 
amination of a series of marshalli might 
prove that var atavia was a distinct 
species. 

SYSTEMATICS 
Genus Nychia Stal 

Nychia Stal, 1859: 268 (type species N. limpida 
Stal, 1859, by monotypy). 

Antipalocoris Scott. 1872: 243-245 (type species 
A. marshalli Scott, 1872, by monotypy; syn. 
by Kirkaldy 1899: 9). 

Nychia is a small genus of at least two, 
possibly four species. Two lengthy ac¬ 
count have appeared, Hutchinson (1929) 
and Lundblad (1933). The former treated 
all Nychia as N. limpida Stal i'. /. whereas 
Lundblad recognised the following 
species and one variety of Nychia: 

Nychia limpidaStM China 

Nychia infuscata Paiva Burma 

Nychia marshalli (Scott) Africa, Corsica 
and doubtfully Sri Lanka 
Nychia marshalli var atavia Hale Australia 
Nychia malayana Lundblad Sumatra 

and Java. 

Although Nychia superficially resem¬ 


bles Anisops Spinola (Anisopinae) the 
genus belongs to the subfamily Notonec- 
tinae (Notonecta Linnaeus Enithares Spin¬ 
ola and Martarega B. White). 

Nychia definition. Hemelytral commis¬ 
sure continuous, i.c. w'ithout a hair-lined 
pit near the apex of the scutellum. Eyes 
meeting along the posterior inner margins 
and clearly overlapping the anterior 
margin of the pronotum. Prominent groups 
of hairs lying along the base of the 
rostrum. Antero-lateral margins of the 
pronotum foveate. Middle femora with 
two prominent spines. Two sclerotised 
asymmetrical projections arising from the 
base of the phallosoma. 

Nychia limpida Stal 

(Fig- 1) 

Nychia limpida Stal, 1859: 268-269 (described as 
a corixid); Lundblad 1933: 148- 151; Poisson 
1957: 147. 

Holotype, sex uncertain in Stockholm, 
examined. Stal’s description based on a 
single specimen from Wampoa, Whampoa 
Island, Canton, China. The type is in poor 
condition, both front legs, one middle and 
hind leg, most of the elytra and all the 
abdomen are missing; one middle and hind 
leg remain attached to the thorax. The 
remnants of Stal’s type are distorted and 
fragile. The loss of the front legs and 
abdomen precludes any realistie compar¬ 
ison with species described subsequently. 
It is therefore inpractical to propose N. 
limpida as a prior name for species des- 


1 



I. Lansbury 


cribed post 1859. The relationship of 
limpida to other species of Nychia must 
remain speculative until additional 
material is available from mainland 
China. The head and pronotum of limpida 
as shown in Fig. 1, the Type figured in 
Stal’s description is a brachypterous 
specimen. The species treated by Hutchin¬ 
son (1929) as Nychia limpida refers to the 
following species. 

Nychia marshalli (Scott) 

(Figs 2-6) 

Antipalocoris marshalli Scott, 1872: 244. 

Nychia limpida Stal - Hutchinson 1929: 409-415 
(extensive bibliography). 

Nychia marshalli - Lundblad 1933: 155-157 
(extensive bibliography); Poisson 1957: 145- 
147. 

Type series, Corsica in British Museum 
(Natural-History), examined. 

Generic name Antipalocoris first used by 
Marshall (1872) immediately prior to 
Scott’s description. Marshall described 
Antipalocoris as abundant in a river 
(Gravone) swimming like fish in shoals 
against the current with Anisops niveus 
Auctts = Anisops sardea Herrich-Schaf- 
fer. Marshall arriving back in France 
from Corsica during the Franco-Prussian 
war, graphically describes how part of 
the Hemiptera collection he had made was 
destroyed by either Sailors or Porters 
during a hiatus over his travelling with¬ 
out a passport! 

Hutchinson (1929) and Poisson (1957) 
give synopses of previous records which 
clearly show that only one species (N. 
marshalli) is found throughout Africa and 
the mediterranean basin. Hutchinson 
divided Nychia into macropterous and 
brachypterous groups. The macropterous 
form is easily recognised by the develop¬ 
ment of the elytra. Hutchinson and Pois¬ 
son figured the brachypterous form. Hut¬ 
chinson recognised three variants of the 
macropterous form and four of the bra¬ 
chypterous. Distant (1910) repeated 
Scott’s description and included figures 
of Scott’s co-types (brachypterous form, 
female). Hutchinson figured the male 
front leg and genitalia, there is a brief 
description of the female genitalia. Pois¬ 
son also figured marshalli from the type 


locality, comparing it with marshalli from 
Ethiopia and the ‘Congo’. I have dissected 
males from various localities in Africa 
and find they are identical with those 
figured by Hutchinson and Poisson. The 
asymmetrical lateral diverticula were 
first described by Hutchinson, these 
structures are not found in any other 
genera of the Notonectidae, Truxal 
(1952). 

Male genitalia: Aedeagus constricted 
medianly, lightly sclerotised (Fig. 2). 
Asymmetrical lateral diverticula lightly 
sclerotised (Figs 3,4). Parameres asym¬ 
metrical, right paramere tapering dis- 
tally (Fig. 5), left paramere short, dis- 
tally blunt ( Fig. 6). 

Nychia infuscata Paiva 

Nychia infuscata Paiva, 1918: 28; Lundblad 

1933: 149 (listed with brief discussion). 

Type series, mostly in alcohol accord¬ 
ing to Paiva (1918), in the Collections of 
Zoological Survey of India, Type No. 
given as 7098/H.I. not examined. 

The status of N. infuscata is ambiguous. 
The species was described almost entirely 
on colour characters from a series of 
specimens collected from the ‘marginal 
zone’ Inle Lake, Yawnghwe State, Burma, 
2-3. iii. 1917. Paiva’s description referred 
to four-segmented antennae as did Scott 
(1872, N. marshalli) this is presumed to be 
an error. Paiva commented on the 
presence of a small number of specimens 
with a black spot near the middle of ‘each 
hemelytra’. 

Hutchinson (1929) relegated infuscata 
to subspecific status within limpida sensu 
Hutchinson and made N.. marshalli var 
atavia a synonym of infuscata within ‘lim¬ 
pida'. 

It has not been possible to see any 
specimens of infuscata from Burma for 
comparison with Australian material. 

Nychia malayana Lundblad 

Nychia malayana Lundblad, 1933: 148-155. 

Type series from Sumatra and Java in 
Stockholm, not examined. 

Lundblad in the preamble to the des¬ 
cription of N. malayana gives a resume of 
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0-5 mm 



Figs 1-6. Nychia spp.: I, timpida holotype head and pronotum from above; 2-6, marshalli cT: 2, aedeagus; 3-4, 
lateral diverticula; 5, right paramere; 6, left paramere. 


the various names used by previous work¬ 
ers for limpida and marshalli. His figures 
of the head, front leg and genitalia 
clearly shows that malayana is distinct 
from marshalli, the latter which is figured 
for comparison. Lundblad refers to part 
of the type series of malayana as ‘sappho- 
Exemplare’. 

Kirkaldy (1901) briefly described Nychia 
marshalli var sappho from South New 
Guinea, Rigo, July 1889, L. Loria, as a 
form with a black spot on the ‘intero- 
lateral margin of the corium near the 
middle’. Kirkaldy also referred to a 
macropterous specimen (he figured the 
hemelytra) which lacked the black spot. 
He suggested that the macropterous form 


was ‘structurally distinct’, but commen¬ 
ted that he had not been able to work out 
the differences in the species of Nychia 
from the dried material he had. 

Comparison of a series of Nychia from 
various localities in the Northern 
Territory and Northern Queensland with 
specimens of malayana from Malaya and 
Hale’s type of var atavia with Lundblad’s 
description shows that they are all cons- 
pecific. As Kirkaldy had proposed the 
name var sappho for Nychia from New 
Guinea and Lundblad used the varietal 
name sappho for part of the type series of 
malayana, the correct name for the Aus¬ 
tralasian Nychia now becomes N. sappho 
Kirkaldy. 


3 

























I. I.ansbury 


Nychia sappho Kirkaldy, stat. nov. 

(Figs 7-21) 

Nvchia marshalli var sappho Kirkaldy, 1901 • 

809-810. 

Nychia marshalli var alavia Hale, 1925: 17-19. 

Syn. nov. 

A/.v<7i/a wrt/«y«nrr Lundhlad, 1933: 148-155. Syn. 

nov. 

Type material. HOLOTYPE - cf, Nychia 
marshalli var. alavia Hale. N.W. Austr., Kim¬ 
berley district, Mjobcrg, in Stockholm. Type 
series of Nychia malayana Lundblad, in Stock¬ 
holm. Location of type scries of Nvchia marshalli 
var. sappho Kirkakly, unknown. 

Additional material. NORTHERN TI R- 
RITORY: IJ brachypt. (brachypterous), Mc- 
Minns Lagoon near Darwin, 1. Lansbury, 4-16 
May 1979; 19 macropt. (macropterous), Koon- 
garra Creek near mining camp, (macrop¬ 
terous), 1, Lansbury. 8-10 May 1979; 9cf, 7$. 
macropt., 39 brachypt., Koongarra 'borrow 
pit’, 1. Lansbury, 9 Mav 1979; 20", 69 . bra¬ 
chypt., 49 with black spot, Kadadu National 
Park, billabong near Nourlange Rock, 1. 
l.andsbury. lOMay 1979;5a*, 139 , macropt.. 20", 
brachypt., Robin l alls. 1. Lansburv. 15 May 1979; 
ICf. 29. macropt., Stapleton Creek. I. Lansbury. 
15 May 1979; 3cf, I9. brachypt,. I 9 '''ill'' 
black spot., 5th instar nymphs, Coomtilie 
Creek, 1. I.ansbury, 15 May 1979; Icf, 29, 2 
immature, Wildman River We.st Branch, I, 
Lansbury, 17 May 1979; Icf. 39, macropt., 1 
Cf. branchypt.. Flying Fox Creek, 1. Lansbury, 
17 May 1979; I nymph. Jabiluka, Manc'la 
floodplain, 'Buffalo billabong’ R. Tait," 13 
November 1979; Icf. I9 with black spot, 
brachypt., Jabiluka, Magela tloodplain, ’Lei- 
chardt billabong’. R Tait, 24 July 1979, 
QUEENSLAND: Icf, macropt.. Little Mit¬ 
chell River, I. Lansbury, 22 May 1979, Icf, 
brachypt., I nymph, Tinaroo Falls Dam, inlet 
just below ’Look Out Point’. 1, Lansbury 23 
May 1979. 

Description. Males 4-4.2 mm long; 
females 4.3-4.7 mm long: width both sexes 
1.1-1.3 mm. 

Inner margin of eyes meeting pos¬ 
teriorly, lateral margins sinuate, hind 
margins overlapping the anterior margin 
of the pronotum (Fig. 7). Vertex produced 
between the eyes dorsally and depressed 
between the eyes above the labrum (Fig. 
8). Pronotum transverse, fovea almost 
half the width of the disc. Male front leg 
(Fig. 11), tarsi two-segmented; Hutchin¬ 
son (1929) states ‘tarsi trimerous. basal 


joint minute'. Front tibia with a fringe of 
stout hairs basally, those of the tarsi 
more conspicuous. Female front leg (Fig. 
13) tarsus onc-segmented. Claws in both 
sexes of unequal length. Middle femora 
of both sexes (Figs 12, 14), femora with 
two stout spines, tibiae with distal fringe 
of stout pegs. Male tarsi appearing to be 
two-segmented, female one-segmented. 
Claws of unequal length. Hind legs very 
long, femora reaching or just surpassing 
the end of the abdomen (alcohol 
material). Femur longer than the tibia 
which is slightly longer than the tarsi, 
first tarsal segment about 2 x longer 
than the second segment, claws vestigial. 

Antennae three segmented (Fig. 10), 
scape small, pedicel elongate with 
numerous bristles, third segment narrow 
with a series of distally spatulate hairs. 

Hemelytra; macropterous form (Fig. 9), 
clavus usually hyaline w'ith inner margin 
slightly thickened and pigmented. Infus- 
cation of corium and membrance as shown. 

Coxal plates covered with long silky 
hairs. Trochanter of hind legs cons¬ 
picuously fringed w'ith dark brown hairs. 
Second visible sternite bare; sternites 3-6 
not carinate, narrowly flattened and 
fringed with dark brown hairs which 
gradually diverge posteriorly. Male 
seventh sternite distally more or less 
acuminate covering the genital segment 
with two groups of hairs arising from the 
posterior margin. Female seventh sternite 
not produced distally. Parallel hair 
fringes diverging and reaching the pos¬ 
terior margin. Sternite partially cover¬ 
ing the genitalia, gonoplacs and part of 
the second gonocoxa exposed. Eighth 
paratergites elongate, distally turned 
inw'ards enclosing the genitalia. 

Male genitalia: Capsule elongate, pos¬ 
teriorly cleft, lateral margins sclerot- 
ised, distad ventrally with a prominent 
projection (Fig. L5). Aedeagus (Figs 16, 
17), membranous, lateral diverticula 
basally attached to the phallosoma. The 
vesica originating about midway up the 
aedeagus, basally coiled and 
corrugated, terminating as a thin mem¬ 
branous tube. Right paramere (Fig. 18) 
distally blunt and spinose, left paramere 
(Fig. 19) rather more elongate. 

Female genitalia (Figs 20, 21): Termin- 
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ology follows Scudder (1959). First gon- 
ocoxa elongate with a prominent apodeme 
anteriorly; first gonapophysis broad, the 
inner surface separated from the outer 
margin by a narrow lightly sclerotised 
‘border’. Lower inner margin with scat¬ 
tered hairs arising from sockets. Gonan- 
gulum lightly sclerotised and elongate, 
bluntly acuminate. Second gonocoxa thin 
and concave; in side elevation, acutely 
triangular, inner margin fringed with 
hairs, ramus barely visible. Second gon¬ 


apophysis membranous and plate-like, 
basally broad, tapering apically. Gono- 
placs large and stylus-like with numerous 
hairs. Single median spermatheca present. 

The lack of spinose projections on the 
first and’or second gonapophyses strongly 
suggests that Nychia eggs are not inser¬ 
ted in plant tissue, but deposited on the 
substrate or plant material (detritus). 

Nychia limpida limpida form sappho of 
Hutchinson (1929) does not belong to this 
species. 



1mm 


0-25rTim 


Figs 7-10. Nychia sappho cf: 7, head and pronotum from above; 8, same, side view; 9, hemelytra; 10, antenna. 
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Figs 11-12. Nychia sappho cf: 11, front leg; 12, middle leg. 
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1 mm 



Figs 13-14. Nychia sappho 13, front leg; 14, middle leg. 
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Figs 15-21. Nychia sappho: 15-19 cf, 20-21 5- 15, genital capsule; 16, 17, aedeagus, lateral diverticula 
stippled; 18, right paramere; 19, left paramere; 20, 1st gonocoxa and associated structures; 21, 2nd 
gonocoxa and associated structures. Abbreviations: ga, gonangulum; gpl, gonoplac; 1 gpo, 2 gpo, 1st and 2nd 
gonopophysis; 1 gx, 2 gx, 1st and 2nd gonocoxa. 
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NOTES 

The taxonomy of Nychia is rather con¬ 
fused, Hutchinson (1929) concept of a 
monotypic genus with several forms was 
not followed by Lundblad (1933). The 
name ‘sappho’ might be considered am¬ 
biguous as Kirkaldy (1901) appears to 
have applied it strictly to the brachyp- 
terous form from New Guinea with a 
black spot on the inner margin of the 
elytra. 

Comparison of the chaetotaxy of the 
male front legs and the genitalia of the 
macropterous and brachypterous forms 
from the same habitat in Australia shows 
them to be identical. As rnatayana is 
identical with the Australian form and 
Lundblad ‘validated’ Kirkaldy's var sap¬ 
pho by identifying part of the type series 
of malayana as sappho, Kirkaldy’s name 
takes priority over Hale’s name var atavia 
which is the macropterous form of sappho. 

Hutchinson (1929) used the term ‘form 
.sappho' for brachypterous females of 
limpida sensu Hutchinson from southern 
Africa which had a black spot on the 
eytra, he commented on the variation in 
the size and density of the mark. The 
parallel occurrence of colour variants 
in Nychia species makes the application of 
varietal or form names unwise and poten¬ 
tially confusing. 

Data available for Australia at 
present shows that the brachypterous 
female with the black spot only occurs in 
what appears to be totally brachypterous 
populations. No brachypterous males 
have so far been found with this mark. 

The slender data suggests that Nychia 
is widely distributed across ‘northern’ 
Australia and occurs in both lentic and 
lotic habitats. 
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A NEW SPECIES OF CARDINALFISH 
(APOGONIDAE) FROM NORTHERN AUSTRALIA 
AND THE ARU ISLANDS 


GERALD R. ALLEN 

Department of Ichthyology, Western Australian 
Museum, Perth, WA 6000, Australia. 

ABSTRACT 

A new species of cardinalfish (Apogonidae) is described from 23 specimens 
collected off the Northern Territory coast, York Sound,Western Aus¬ 
tralia, and at the Aru Islands, Indonesia. It is similar in general 
appearance, particularly colour pattern, to the two apogonids of the genus 
Sphaeramia Fowler and Bean, S. nematoptera (Bleeker) and 5. orbicularis 
Kuhl and Van Hassett. However, it differs from them in a number of 
morphological features including counts for fin rays and gill rakers. It 
also differs from these species and all other apogonids in possessing an 
unusual spindle-shaped egg. 


Keywords: taxonomy, cardinalfish, 
Australia, Aru Islands. 

INTRODUCTION 

The cardinalfish family Apogonidae is 
comprised of approximately 200 species and 
25 genera (Fraser 1972). Most species 
dwell on Indo-Pacific coral reefs, alth¬ 
ough the group is also represented in the 
Atlantic and seven species occur in cool 
seas of southern Australia. Another 
seven species belonging to the genus Glos- 
samia Gill are restricted to fresh water 
in the northern Australia-New Guinea 
region. 

The family is well represented in Aus¬ 
tralia, although published documenta¬ 
tion is inadequate. The only previous 
Australian reviews are those of Mc¬ 
Culloch (1929) and Munro (1960), who 
recorded 45 and 49 species respectively. In 
addition, Whitley (1964) included 57 
species in his non-annotated checklist. A 
number of new records have been added in 
the past decade as a result of extensive 
collections by the author and various 
colleagues. A total of 90 species are 
included in the annotated checklist of 
Australian fishes currently in prepara¬ 
tion by Allen, Hoese and Paxton. While 
studying museum collections of Apogon¬ 
idae in connection with the checklist 
several specimens of an undescribed 
Apogon Lacepede trawled off northern 
Australia were located at the Aus- 
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tralian Museum, Northern Territory 
Museum, and the Western Australian 
Museum. Apart from morphological 
characters the new species differs from 
all other apogonids with regards to its 
unusual spindle-shaped egg. 

Type specimens are deposited at the 
Australian Museum, Sydney (AM), Nor¬ 
thern Territory Museum, Darwin (NTM), 
and Western Australian Museum, Perth 
(WAM). The range of counts and 
measurements for paratypes, if different 
from the holotype, are indicated in paren¬ 
theses in the following description. 

SYSTEMATICS 
Apogon fusovatus sp. nov. 

(Ug- 1) 

Type material. HOLOTYPE - WAM P14397, 
female, 94.0 mm SL, vicinity of Darwin Northern 
Territory, Australia, 4 September 1965, collector 
unknown. PARATYPES - NORTHERN TER¬ 
RITORY: AM 1.21957-019, 4 specimens, 70.4- 
75.4 mm SL, south of Raragala Island, Wessel 
Islands, Arafura Sea (approximately 1]°47'S 
136“16'E), bottom trawl aboard R.V. Soela, 0-28 
metres, J. Paxton and D. Bray, 22 November 
1980; NTM S. 10049-006, 7 specimens, 30.6-64.5 
mm SL, off Lee Point (approximately 12°20'S 
130°54'E), N.T. Fisheries Department, June 
1975; NTM S.10120-007, 2 specimens, 77.1 & 
87.7 mm SL, north of Mickett Creek, Shoal Bay 
(approximately 12°16'S DLOl'E), N.T. Fish- 
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eries Department, 25 August 1977; NTM 
S. 10122-010, 93.8 mm SL, Shoal Bay, N.T. 
Fisheries Department, 20 October 1977; NTM 
S. 10250-002, 2 specimens, 55.0 & 60.4 mm SL, 
off Murgenella Creek, Van Diemen Gulf (ap¬ 
proximately 11°51'S 132°48'E), N.T. Fisheries 
Department, 17 January 1978, NTM S. 10362- 
002, 25.2 mm SL, Shoal Bay, N.T. Fisheries 
Department, 28 May 1975; WAM P28316-001, 
66.0 mm SL, approximately 85 km southwest of 


posteriorly, fins mainly dark; ova spindle- 
shaped instead of round or ovate. 

Description. Dorsal rays VIl-1,9; anal 
rays 11,9; pectoral rays 16 (includes up¬ 
permost rudimentary ray); tubed lateral- 
line scales 25 and 3 or 4 tubed scales 
extending onto caudal fin base; horizon¬ 
tal scale rows between lateral line and 



Fig. I. Apogon fwiovutus, holotype. 94 mm SL. WAM P.14397, from Darwin, N.T. 


Darwin, 46-50 metres, E. Barker, 10 September 
1965; WAM P14516-17, 2 specimens, 83.5 & 88.0 
mm SL, 37 km north of Darwin, E. Barker 9 
September 1965. WESTERN AUSTRALIA: 
NTM S.966, 89.0 mm SL, York Sound (approx¬ 
imately 14°53'S 125°03'E), 30 metres, J. Men- 
zies, July 1975. INDONESIA. ARU ISLANDS: 
WAM P28315-001, 83.0 mm SL, otter trawl, 2-6 
metres, T. White, June 1971. 

Diagnosis. A species of Apogon (sub- 
genus Nectamia Jordan as defined by 
Fraser 1972) with the following combina¬ 
tion of characters: Dorsal rays VII-1,9; 
anal rays 11,9; lateral line complete with 
25 tubed scales; total gill rakers on first 
arch 18 to 20; no canine teeth; preopercle 
ridge mainly smooth except weakly 
serrate at lower angle; scales ctenoid; 
colour pale with faint bar below first 
dorsal fin and scattered round spots 


base of dorsal fin 1, from lateral line to 
anus 6, on side of caudal peduncle 5; gill 
rakers on first arch 6 T 14 (5 or 6 -I- 12 to 
14 in paratypes); rakers on posterior 
surface of first gill arch 2 -t- 12 (2 -I- 11 to 
13 in paratypes); branchiostegal rays 6. 

Greatest body depth 2.6 (2.5 to 2.8), 
head length 2.2 (2.2 to 2.5), both in 
standard length (also see Table 1). 
Greatest width of body 2.3 (1.9 to 2.4) in 
depth. Snout length 4.4 (3.5 to 4.8), eye 
diameter 3.6 (3.1 to 3.9), interorbital 
width 3.8 (3.5 to 4.5); maxilla length 2.0 
(1.9 to 2.0), least depth of caudal pedun¬ 
cle 3.3 (2.9 to 3.4); length of caudal 
peduncle 1.7 (1.5 to 1.8), all in head 
length. 

Scales finely ctenoid, covering most of 
head and body except naked areas which 
include most of forehead, snout, preor- 
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Table 1. Proportional measurements of selected type specimens of 
Apogoii fusovalus (expressed as percentage of the standard length) 


Character 


Holotvpe Paratypes 

WAM WAM AMS 1.21957-019 

PI 4397 PI 4516-17 


Standard length (mm) 

94.0 

87.5 

83.4 

75.4 

72.5 

69.5 

Greatest body depth 

37.8 

38.3 

36.1 

35.7 

35.2 

35.6 

Body width 

16.2 

16.1 

16.0 

15.0 

15.5 

15.9 

Head length 

44.7 

41.0 

43.4 

44.6 

41.4 

42.8 

Snout length 

10.1 

9.5 

10.0 

9.5 

8.7 

9.4 

Eye diameter 

12.1 

11.0 

11.8 

12.5 

13.1 

13.4 

Interorbital width 

11.5 

10.8 

11.2 

12.1 

11.7 

11.9 

Maxilla length 

22.0 

21.8 

22.4 

22.8 

21.4 

21.6 

Caudal peduncle depth 

13.5 

14.3 

13.0 

13.7 

13.8 

14.1 

Caudal peduncle length 

26.4 

27.9 

27.5 

27.3 

26.5 

26.7 

Snout to dorsal fin origin 

42.0 

43.2 

42.4 

41.8 

40.4 

42.2 

Snout to anal fin origin 

66.7 

64.7 

67.5 

64.4 

65.1 

67.5 

Snout to pelvic fin origin 

44.9 

38.2 

44.4 

41.2 

39.2 

42.0 

First dorsal spine length 

1.8 

2.1 

2.2 

2.5 

2.2 

2.3 

Third dorsal spine length 

17.1 

18.1 

17.0 

17.5 

16.1 

16.8 

Tallest soft dorsal ray length 

31.3 

24.5' 

' 32.2 

31.8 

31.7 

32.1 

First anal spine length 

2.2 

2.3 

2.4 

2.6 

2.8 

2.3 

Second anal spine length 

12.0 

12.2 

12.4 

11.9 

12.1 

11.6 

Tallest soft anal ray length 

25.0 

24.8 

23.1 

26.6 

25.9 

26.4 

Pectoral fin length 

22.1 

22.7 

21.2 

23.5 

21.1 

22.3 

Pelvic spine length 

13.3 

13.4 

13.8 

13.8 

13.9 

13.4 

Pelvic fin length 

27.3 

26.5 

26.0 

27.8 

28.8 

28.4 

Caudal fin length 

32.0 

21.6' 

* 34.6 

34.5 

30.5 

33.4 

•denotes damaged condition 







bital, lips, jaws, isthmus and portion 

1 of 

angle. 

which 

is rounded; margins of 

preopercle between the rear margin 

and 

subopercle, interopercle. 

and opercle en- 

preopercle ridge; scales covering about 

tire. 





basal third of caudal fin; no scales 

on 

First dorsal 

spine minute, about one- 

other fins; preopercle covered with 

fourth 

length 

of second 

spine. 

which in 

several enlarged, partially embedded 

turn 

is about one-fourth of 

third or 

scales. A pair of enlarged nasal openings 

tallest 

spine. 

Spine of second 

dorsal fin 

in front of eye on each side of snout. 

the 

less 

than one-half length 

of tallest 

anterior nostril with membranous 

rim. 

(first) 

soft dorsal ray. 

First i 

anal spine 

tallest around posterior edge; forehead. 

minute, about 

one-fifth length 

of second 

interorbital, snout, dentary. 

and 

spine. 

First dorsal spine 24.5 (17.7 to 34.2), 


preopercle covered with hundreds of tiny 
sensory pores. 

Maxilla extending to level of rear 
part of pupil; upper and lower jaws with 
dense band of small conical teeth, canine 
teeth absent; vomer with narrow crescen¬ 
tic band of similar teeth; palatines eden¬ 
tulous; gill rakers relatively tall and 
slender, their length about equal to pupil 


third dorsal spine 2.6 (2.3 to 2.8), first 
soft dorsal ray 1.4 (1.3 to 1.7), first anal 
spine 19.8 (14.6 to 28.5), second anal spine 
3.7 (3.1 to 4.0), longest soft anal ray 1.8 
(1.6 to 2.1), pectoral fin 2.0 (1.5 to 2.0), 
pelvic fin 1.6 (1.5 to 1.8), pelvic spine 3.3 
(2.7 to 3.3), and caudal fin 1.4 (1.2 to 1.5), 
all in head length. Caudal fin emargin- 
ate. 


diameter. 


Suborbital and posterior circumor- 
bitals with several weak, irregularly 
spaced serrae; preopercle ridge mainly 
smooth except a few weak serrae at lower 
angle; rear edge of preopercle finely 
serrate, mainly on lower portion around 


Colour in alcohol. Overall pale tan to 
reddish-tan, often with silver sheen on 
opercle; a faint (more vivid in juveniles) 
diffuse brown bar, 2-3 scales wide, exten¬ 
ding across body from first dorsal fin 
base to abdomen (scarcely visible on 
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holotype and several paratypes); about 
half of paratypes with 4-7 large (pupil 
size) brown spots visible on side of body, 
mainly along lateral line; fins dusky 


tralia between York Sound, Western 
Australia and the Wessel Islands, North¬ 
ern Territory, and the Aru Islands, 
Indonesia. 



brown to blackish except pectorals tran¬ 
slucent, peIvies darker than other fins; 
outer lining of digestive tract black. The 
live colouration is unknown. 

Comparisons. The only apogonid species 
which are likely to be confused with A. 
fusovatus are Sphaeramia nematoptera and 
S. orbicularis. The three species are 
characterised by a colour pattern which 
includes a dark bar below the spinous 
dorsal fin and scattered large spots on 
the posterior portion of the body. Alth¬ 
ough superficially resembling A. 
fusovatus, the two species of Sphaeramia 
have six instead of seven spines in the first 
dorsal fin and 24 to 37 gill rakes on the 
first arch compared with 18 to 20 in A. 
fusovatus. Also they have normal-shaped 
round eggs. Allen (1975) provided a de¬ 
tailed review of the two species of 
Sphaeramia. 

Distribution (Fig. 2). A. fusovatus is 
presently known only from northern Aus- 


Remarks. This species is unique amongst 
all apogonids which have been inves¬ 
tigated to date in having a spindle-shaped 
egg (Fig. 3) which when ripe is approx¬ 
imately 7.5 mm in length and 2.5 mm wide. 
When the eggs were first detected in the 
mouths of the holotype and 83.5 mm 
paratype (WAM P14516-17) it was 
thought they represented an ingested 
food item, perhaps the larval stage of a 
crustacean of some sort. However, ex¬ 
amination of the gonads of two female 
paratypes (AM I. 21957-019, 69.5 mm SL 
and WAM P28316-001, 66 mm SL) revealed 
a number of similar objects, now identified 
as eggs, in the ovaries. The mouth of the 
male holotype has the gular region 
greatly distended and contains a mass of 
approximately 100 of the unusually- 
shaped eggs. The middle part of each egg 
is attached to a fleshy central mass by a 
short membranous tendril. Eyes of the 
developing embryos are clearly evident. 
Oral brooding is characteristic of 
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apogonid fishes and was discussed by 
Breder and Rosen (1966) and Allen 
(1975). 

The species is named fusovatus (Latin for 
’spindle-egg’) with reference to the 
unique egg shape. 
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MANNINGIA RAYMONDl SP. NOV., A NEW 
EURYSOUILLID STOMATOPOD FROM THE 
NORTHERN TERRITORY, AUSTRALIA 
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ABSTRACT 

Manningia raymondi sp. nov. (Stomatopocla: Eurysquillidac), a new stomato- 
pod, is described and illustrated, and distinguished from related species, 
M. zehntneri Manning and M. andamanensis Ghosh. It is the third species of the 
genus to be found in Australian waters and has so far been found only in the 
Arafura Sea and Gulf of Carpentaria. The species is remarkable for its bilobed 
rostral plate and heavy telsonic spinulation, together with a characteristic colour 
pattern. 


Keywords: Crustacea, Stomatopoda, 
North Australia. 

INTRODUCTION 

At present, seven species of the genus 
Manningia Serene, 1962, have been de¬ 
scribed, all from the Indo-West Pacific 
region and mainly from scattered records 
involving few specimens. Two species, M. 
notialis Manning, 1970, and M. australienis 
Manning, 1966, have already been recorded 
from Australia’s tropical waters but all 
others are from the Red Sea, Indian Ocean 
and South and East China Seas. 

The fishing surveys carried out by the 
Northern Territory Department of Ports 
and Fisheries have indicated that a further 
species is present in north Australian seas 
and this species is here described and 
illustrated. All measurements are in mil¬ 
limetres. 

SYSTEMATICS 
Manningia raymondi sp. nov. 

(Figs 1-3) 

Type material. HOLOTYPE - cf. Northern 
Territory Museum (NTM) Cr.()()1306, TL 83 
mm, Gulf of Carpentaria, off Groote Eylandt, 
13°30.0'S 136°30.0'E, Stn. AP, coll. D. Elder, 
F.V. “Gemini”, 15-16 July 1976. PARATYPES- 
NTM Cr.001308, 1 9. TL 83.5 mm, Arafura Sea, 
10°58.0'S 132°10.0'E, 27 m, F.V. “Anson”, coll. 
A. J. Bruce, 19 October 1981; NTM Cr.001374. 1 
Cf, TL 80 mm, same, 20 October 1981; NTM Cr. 
001526, 1 9, TL 89 mm, Arafura Sea, lEOO.O'S 
132°04.5'E, F.V. “Gemini”, coll. J. 
Elder,September 1976. 


Eurysquillidac, Manningia, new species, 

De.scription. Eyes with cornea reduced, 
strongly bilobed and set very obliquely on 
stalk, with outer margin much longer than 
inner; not extending beyond end of first 
antennular segment; ophthalmic segment 
and base of eyes completely covered by 
rostrum; eye scales separate, truncate. 

Antennular peduncle equal to about 0.9 
of carapace length. 

Antennal scale slender, about 5.5 times 
longer than broad, with setose margins; 
protopod with single ventral papilla. 

Rostal plate about 1.7 times broader than 
deep, distinctly bilobed with anterior por¬ 
tions convex, posterior part flat; without 
apical spine. 

Carapace smooth, narrowed anteriorly, 
with antero-lateral angles rounded; without 
carinae other than posterior marginal. 

Mandible with palp. Five pairs of epipods 
present (one specimen with four pairs). 

Second thoracopod robust; dactylus with 
four finely serrulate teeth, outer-margin 
with feeble basal notch; propodus broad, 
about 3.0 times longer than deep, superior 
margin pectinate throughout length with 
three large mobile spines proximally; carpus 
with two acute teeth on upper margin, distal 
tooth larger than proximal; merus without 
acute tooth at inferior disto-lateral angle; 
ischio-meral articulation terminal. 

Third to fifth thoracopods with chelae 
devoid of ribbing or beading; propod of fifth 
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with dense tuft cleaning setae distally; 
carpus with group of about 10 spines 
ventrally. 

Sixth to eighth thoracopods slender; 
intermediate segment of protopod about 5.0 
times longer than wide; outer ramus two 
segmented, distal segment about 7.0 times 
longer than broad, lower border feebly 
setose, about 5.0 times longer than proximal 
segment; inner ramus with proximal seg¬ 
ment about 6.5 times longer than wide, 
slightly expanded distally, distal .segment 
about 0.6 of proximal segment length, 
slightly tapered distally, with a dense brush 
of setae distally. 

Lateral processes of fifth thoracic seg¬ 
ment inconspicuous, concealed under post- 
ero-lateral angle of carapace; lateral proces¬ 
ses of sixth and seventh segments rounded; 
all segments smooth with feeble lateral 
carinac on sixth to eighth segments. Last 
thoracic sternite with a small median 
tubercle. 


Abdomen smooth, flattened, with first to 
fourth segments devoid of armament but 
first four segments with a feeble submargin¬ 
al groove; fifth segment with spinose lateral 
and marginal carinae with a short medial 
and two longer intercalated carinae; sixth 
segment with submedian, intermediate and 
lateral posterior spines, with the intermedi¬ 
ates slightly anterior to the posterior border, 
with broad low carinae anteriorly, subme¬ 
dian spines with low carinae. First four 
abdominal sternites with small low median 
Carina, fifth with small acute tooth, 

Endopod of male first pleopod broad, as 
wide as long, Petasma with robust hook-like 
process laterally, and tapering tube-like 
process medially. 

Uropod with six slender mobile spines 
along outer border of proximal segment of 
exopod, with longest spine distally, reaching 
to about middle of distal segment, with 
strong postero-lateral fixed spine, distal 
segment about 2.5 times longer than broad; 
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Fig. 2. Manningia raymondi sp. nov., holotype cf; A, anterior carapace, rostrum, eyes and basal antennal 
peduncles; B, eyes and ophthalmic somite; C, rostral plate; I), lateral processes ol' exposed thoracic somites; K. 
posterior abdominal segments and telson; F, telson, ventral surface. 


endopod about 4.5 times longer than wide; 
basal process of protopodite with medial 
spine exceeding endopod and bearing small 
accessory lobe laterally, medial border with 
about eight acute teeth; disto-dorsal border 
with strong spine, ventral border unarmed. 

Telson almost twice as broad as long, with 
three pairs of marginal teeth; submedians 
contiguous, with robust mobile spines, 
intermediate and lateral teeth well de¬ 
veloped, slender, acute, without mobile 
spines but with feeble carinae; submedian 
denticles absent, two blunt intermediate 
denticles and 1-2 similar lateral denticles 


present, without spinules. Median carina 
well developed, with posterior spine; in¬ 
termediate Carina with posterior spines 
present; areas between median and in¬ 
termediate, and intermediate and lateral 
carinae with numerous acute spines; ventral 
aspect without post-anal carina, anal tuber¬ 
cle flanked by short oblique carinae. Four 
conspicuous spines, remote from margins, 
arise from ventral surface in the spaces 
corresponding to intermediate and lateral 
denticles, numerous small acute spines 
occur lateral and posterior to anal tubercle. 
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Fig. 3. Manningia ravrnondi sp. nov., holotype cf: A; second ihoracopod; B, chela and carpus of fifth thoracopod; 
C, eighth thoracopod; D, endopod of first pleopod; E. same, petasma; F, uropod, ventral aspect. 


Colouration. In well preserved speei- 
mens, conspicuous bands of dark brown 
extend from the anterior margin of the 
carapace along the line of the gastric 
groove, sublaterally along all thoracic and 
abdominal segments, to converge on the 
submedian spines of the telson.with a 
similar, less intense median band commenc¬ 
ing narrowly on the posterior border of the 
carapace and broadening posteriorly to the 
posterior border of the fifth abdominal 
segment; distal merus, disto-lateral carpus 
and a spot proximally on lateral aspect of 
propodus of second thoracopod, distal 
segment of exopod of uropod, except tip, all 
dark brown. The tips of the intermediate 


and lateral teeth, the submedian mobile 
spines and the spine of the median carina of 
the telson are vermillion in preserved 
specimens, together w'ith the mobile spines 
on the exopod of the uropod. 

Measurements. 


TL 

CL 

CW 

A5 

tl 

tw 

NTM Cr.()()13()6 
CT 83 

20 

22 

21.5 

10.5 

17.5 

NTM Cr.0()13()8 
5 83.5 

18 

17 

19.5 

10 

20 

NTM Cr.()01374 
Cf 80 

17 

17 

19 

9 

15.5 

NTM Cr.001526 
$ 89 

21 

29 

21.5 

11.5 

17 
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Distribution. Known only from the south¬ 
ern Arafura Sea, off the Cobourg Peninsula, 
and western Gulf of Carpentaria, north of 
Groote Eylandt. 

DISCUSSION 

A key for the identification of most 
Manningia species has been provided by 
Manning (1970). Based on the characters of 
this key, M. raymondi is most closely 
related to M. australiensis. It can be readily 
distinguished from this species by the shape 
of the rostral plate, which is acutely pointed 
anteriorly in the latter species. Since Man¬ 
ning’s key, two further species of Manningia 
have been described, M. andamanensis 
Ghosh, 1975, and M. zehntneri Manning, 
1974. Both these species have a rostrum 
without an acute anterior point and which is 
feebly bilobed. Both these species lack an 
accessory lobe on the lateral side of the 
large inner spine of the basal process of the 
uropodal protopodite. Like M. zehntneri, 
M. raymondi has two pairs of acute post¬ 
erior spines on the fifth abdominal segment, 
whereas M. andamanensis has only the 
postero-lateral spines present. The pro¬ 
topod of the uropod also has an acute spine 
disto-ventrally at the base of the exopod in 
M. andamanensis, which is absent in M. 
zehntneri and M. raymondi, but these both 
have a spine disto-laterally on the ventral 
aspect of the proximal segment of the 
exopod, which is absent from M. anda¬ 
manensis. From M. zehnteri, M. raymondi 
also differs conspicuously in the increased 
spinulation of the dorsal surface of the 
telson and the presence of numerous small 
accessory spines ventrally. 

It should be noted that, in the present 
specimens, the conspicuous ventral spines of 
the telson protrude into vision in dorsal 


view, usually exactly below the intermediate 
and lateral denticles, thereby making these 
denticles appear to have mobile spinules 
distally, as have been reported in some 
species of Manningia, but which are de¬ 
finitely absent in M. raymondi. 
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A MORPHOLOGICAL COMPARISON OF CENTRAL 
AUSTRALIAN SEEDGRINDING IMPLEMENTS AND 
AUSTRALIAN PLEISTOCENE-AGE GRINDSTONES 


M.A. SMITH 

Northern Territory Museum of Arts and Sciences, 

G.P.O. Box 2109, Alice Springs, NT 5750, Australia. 

ABSTRACT 

The morphology of grindstones used for seedgrinding in Central Australia is 
described. A comparison with grindstones of late Pleistocene age shows that 
these have few of the diagnostic features of seedgrinding implements. It is 
concluded that there is no positive evidence for the processing of seed foods as 
early as 15,000-18,000 yrs BP in Australia. 

Keywords: arid zone. Central Australia, ethnography, grindstones, pleistocene 
implements, seed grinding. 


INTRODUCTION 

Seed foods were among the most depen¬ 
dable and predictable of the plant foods 
available to Aboriginal groups in arid Aus¬ 
tralia. Acacia seeds were gathered and 
roasted, then cracked and ground into flour. 
Similarly grass seeds, such as Panicum 
decompositum (native millet) and Eragrostis 
eriopoda (naked woollybutt), were gath¬ 
ered, winnowed and husked, and wet- 
ground into paste. Most ethnographic ac¬ 
counts mention the importance of seeds 
(Spencer and Gillen 1899:7,22; Spencer and 
Gillian 1912:264; Chewings 1936:10, 26; 
Meggitt 1957; Tindale 1972:250, 1977; Allen 
1972) and recent ethnobotanical research 
has confirmed this (Golson 1971; Latz 
1982). For instance, of the 140 plant food 
species available in Central Australia, 75 
were exploited for their seed (Latz 1982: 
Table IV). Seed foods were especially im¬ 
portant to groups living in arid Australia, 
because other bush foods were quickly 
depleted. These resources therefore 
provided the economic base for many 
features of Aboriginal society as it was 
observed in the 19th century. 

Presently the best prospects for tracing 
the use of seed foods rests with the recogni¬ 
tion in archaeological deposits of the grind¬ 
stones used to process them. 

Grindstones first appear in archaeological 
assemblages in western New South Wales 
ca. 15,000 yrs BP and in Arnhem Land, 
southwest Western Australia and the eas¬ 


tern Kimberley region ca. 18,000 yrs BP 
(Fig.l) and this is widely interpreted as 
reflecting a broad economic change towards 
intensive use of seeds at this time (White 
and O’Connell 1982:70-71; O’Connell and 
Hawkes 1981:115; Bowdler 1977:225-36; 
Tindale 1977:347-8; Mulvaney 1975:87, 133; 
Allen 1972). However none of the early 
grindstones have been described in any 
detail. 

In this paper the morphology of grind¬ 
stones used for seedgrinding in Central 
Australia is described. I suggest that a 
variety of different implements are sub¬ 
sumed under the term ‘grindstone’ and that 
seedgrinding implements can be distingui¬ 
shed from other types of grindstone by their 
morphology. The Pleistocene-age grind¬ 
stones are examined and their interpretation 
as seedgrinding implements is reviewed 
below. 

ETHNOGRAPHIC REFERENCES TO 
GRINDSTONES 

Descriptions of grindstones given in the 
ethnographic literature are too brief to link 
specific traits with particular tasks. However 
the wide range of uses reported should 
caution against the uncritical assumption 
that any grindstone is necessarily a seedgrin¬ 
ding implement and suggests that ar¬ 
chaeological specimens will need to be 
evaluated on their individual merits. 

Grindstones generally served to process 
various foodstuffs which were otherwise 
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Kijj. I. The Australitin arid zone in relation to sites with 
Pleistocene-age grindstones: I, Western NSW sites 2, 
Western Arnhem Land sites; 3, Ouininiip Brook; 4, 
Miriwun; 5, KennilT Cave. 

inedible, or at least unpalatable, such as 
cartilage, seeds with tough husks or coats, 
fibrous roots and vegetables. 

In arid Australia, they were used to 
pulverise lizards (Hayden 1979:141), bone, 
cartilage or small animals (Gould el al. 
1971:163-4, Fig. 12), prepare paste from 
dried solanum fruit (Gould el al. 1971:163-4; 
Peterson 1977, PI. 10.1), grind various seeds 
(Horne and Aiston 1924:53-6; Tindale 
1977:346-7; Gould era/. 1971:163-4, Fig. 13) 
and to crack and grind nuts (Thomson 
1964:402). 

In northern Australia, Peterson (1968) 
records the use of grindstones to crack nuts, 
pulp fruit, soften cooked roots, break open 
bones for marrow, pulp pieces of cooked 
lizard, fish or kangaroo and to grind cycad 
nuts or waterlily seeds into flour (see also 
Spencer 1928:774). In southwest coastal 
Queensland, grindstones were used for grin¬ 
ding or pounding fernroot (Kamminga 
1981:35; Gillieson and Hall 1982). 

Grindstones were also used for a variety 
of tasks not directly concerned with food 
processing. In some cases these functions 
were clearly not the primary function of the 
implement concerned. In arid Australia, 
grindstones are reported to have been used 
to sharpen or smooth wooden artifacts 
(Hayden 1979:114; Horne and Aiston 
1924:56; Thomson 1964:408-9. PI. 36), shar¬ 
pen stone axes (Horne and Aiston 1924:56; 
Spencer 1982: P. 1404), grind up ochre 
(Spencer 1982: PI. 771), prepare bush 
tobacco (Brokensha 1978:29-31) and 
prepare resin (Brokensha 1978:64-6). In 



Fig. 2. Millstones: a, arrow indicates rejuvenation 
stippling; b, arrow indicates worn lip. 


northern Australia, Peterson (1968) reports 
the grinding of pigments and of resin for 
hafting. 

CENTRAL AUSTRALIAN 
GRINDSTONES 

Five types of grindstone have been recog¬ 
nised on sites in Central Australia. These 
are defined on the basis of overall form and 
type of functional surface. Each type is 
described below; 

Millstones 

(Figs 2, 3). 

These are flat surfaced slabs with one or 
more long shallow grooves worn into the 
grinding face (O’Connell 1977:274, Fig 7d). 
They functioned as nether grindstones used 
for the wet milling of a variety of seeds, 
usually soft seeds or those which have been 
subject to an initial dry grinding process in a 
mortar (Tindale 1977:346-7; Horne and 
Aiston 1924:53-6; pers. obs.). 

The observations below are based upon 
the examination of 30 complete specimens 
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from 15 sites, supplemented by field ob¬ 
servations of other specimens left in-situ. 
The sample includes one millstone blank 
and three specimens which exhibit both 
millstone and mortar surfaces. 



Overall morphology. Millstones are varia¬ 
ble in overall dimensions and weight. In the 
sample they range from 4(K) x SOOmm to 600 
X 400m in length and breadth, from 25 to 
150mm in thickness and from 4 to 30 kg in 




Fig. 3. a - e, Millstones: a, edge flaking on millstone blank; h, hammerdressed back; c. use polish; d, worn lip; e, 
rejuvenation stippling; f. Mortar showing preparation of working surface by pecking. 
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weight. Overall size is strongly determined 
by the form of the raw material, in par¬ 
ticular whether this was a quarried slab or a 
sandstone boulder. A large surface area is 
necessary for the long grinding action with 
which these implements are used and 
specimens smaller than 300 x 400 mm are 
possibly too small to use efficiently. 
Specimens from sites on the sandplains, 
more distant from the supply of stone, tend 
to be relatively light, thin, more extensively 
trimmed and heavily worn. 

Manufacture. Eleven millstones in the 
sample show some form of edge trimming. 
Commonly this is flaking or chipping of the 
edge (Fig. 3a) or less frequently, hammer¬ 
dressing. In one specimen the peripheral 
flaking also extends across the dorsal sur¬ 
face reducing the thickness of the im¬ 
plement. 

In some specimens the back, or some¬ 
times the face, of the millstone is hammer 
dressed (Fig. 3b). This is a coarse, closely 
spaced pecking which roughly dresses the 
implement to shape. In the sample four 
millstones are hammerdressed in this fa¬ 
shion. 

Use wear. Millstones in the sample have 
up to four separate ground surfaces. These 
are long, (200-450 mm) and narrow (60-140 
mm) in outline and concave in section. 
Some are barely worn while others are worn 
to a groove up to 25 mm deep. These 
surfaces are finely abraded and very 
smooth. They are sometimes positioned in 
the centre of one face or alternatively on 
one edge so that one side of the groove is 
open. Where more than one working sur¬ 
face is present on a face these are usually 
parallel rather than convergent or intersect¬ 
ing. The initiation of a new working surface 
and its position on the millstone is probably 
linked to the availability of mullers or 
handstones of a suitable size and curvature 
(see below). 

A reflective polish (Fig. 3c) is present on 
15 of the millstones in the sample. It is often 
but not always restricted to the working 
surface and it is also present on the other 
types of seedgrinding artifacts described 
below. The conditions leading to its forma¬ 
tion have not been determined but it is 
possible that it is a form of phytolith polish 


ie. sickle gloss (see Kamminga 1979). Alter¬ 
natively it may be a fine abrasive polish, as 
Kamminga (1977:209) has suggested for the 
intense use-polish on eloueras from western 
Arnhem Land. 

Repeated use of a millstone often 
produces a surface which is too smooth to 
shear the seeds during grinding. Such a 
surface may be rejuvenated by light pecking 
to roughen it. This results in a scatter of 
small, deep, discrete puncture marks (Figs 
2a, 3e) which I have called 'rejuvenation 
stippling’. Fifteen specimens in the sample 
have rejuvenation stippling. In several 
specimens a stippled surface has been cut 
through by a new working surface leaving a 
ring of stipple marks. Harder varieties of 
sandstone appear to develop a shiney sur¬ 
face relatively quickly and presumably need 
to be rejuvenated more often than softer 
friable varieties. 

Longitudinal scoring or striations are 
often present on the working surfaces and 
indicate the direction in which the topstone 
has been used. In the sample eight 
specimens have striations visible on hand 
examination. 

The practice of pushing the ground meal 
over the edge of the millstone (see Tindale 
1977:346) results in a worn lip (Figs 2b, 3d) 
at one end of the working surface. In the 
sample 20 of the implements, and 28 of the 
65 separate working surfaces, exhibit a 
definite lip. In some cases the lip is compr¬ 
ised of a rounded edge and a smoothly 
abraded area connecting it with one end of a 
working surface. In other examples the lip is 
a deeply worn, concave ground area some¬ 
what narrower than the working surface. 
Working surfaces associated with worn lips 
are marginally deeper than those without. 

Mullers 

(Fig. 4a-c) 

These are thin hand held seedgrinding 
artifacts used together with millstones in the 
wet milling of soft seeds (Tindale 1977:346- 
7; O’Connell 1977:274, Fig. 7a-b). 

They vary from oval, sub-rectangular or 
triangular in outline and from plano-convex 
to bi-convex in section. They are about 80 x 
100 mm in length and breadth, from 10 to 30 
mm thick and 100 to 250 g in weight. 
Dimensions and mass vary with degree of 
wear. 
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Fig. 4. a - d, Mullers: a, showing facets intersecting to form edge, b, outline arrow indicates use polish c, 
rejuvenation stippling; d pestle showing ground surface with small pecked depression. 


A ground facet is produced by abrasion 
on the heel of the muller, as the implement 
is tilted upwards during use, with the pres¬ 
sure on the rear edge. Characteristically this 
facet is oblique to the main axis of the 
implement. Heavily worn specimens have 
several different facets and the edges of the 
implement are frequently formed by the 
intersection of these working surfaces (Fig. 
4a). Most mullers have a marked median 
keel where facets intersect on the face of the 
implement. 

Many mullers also exhibit use polish 
similar to that on millstones (Fig. 4b). Some 
specimens have rejuvenation stippling (Fig. 
4c). 

Mortars 

(Fig- 5) 

Central Australian mortars are flat sur¬ 
faced blocks with a shallow oval or circular 


basin ground in one or both faces. They 
functioned as mortars for the preliminary 
pounding and crushing of hard acacia seed 
such as Acacia victoriae (prickly wattle) and 
A. coriacea (dogwood). These implements 
have not previously been described alth¬ 
ough Peterson (1968), Horne and Alston 
(1924:53-6) and Roth (1904:23) refer to 
functionally analagous implements. 

The observations below are based upon 
the examination of 19 complete specimens 
from 5 sites, supplemented by field observa¬ 
tions of other specimens left in-situ. All of 
these sites are located in the central ranges. 
The sample includes the three specimens 
which exhibit both mortar and millstone 
surfaces. 

Overall morphology. Few of the mortars 
in the sample are extensively modified. 
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Overall size is largely a feature of the size of 
sandstone blocks locally available. Mortars 
in the sample vary from 180 x 170mm to 520 
X 4(K)mm in length and breadth, from 70 to 
210 mm in thickness and from 4 to 35 kg in 
weight. 

Manufacture. Four mortars in the sample 
have been flaked around the margins (Fig. 
5a). One of these is a specimen with both 


millstone and mortar surfaces. 

Several specimens have been hammer 
dressed to initiate or prepare the working 
surface and the remnant of this can be seen 
around the periphery of the depression. 
This is well illustrated on one specimen 
where the working surface has been formed 
in this fashion but not subsequently used 
(Fig. 3f). 





Fig. 5. a - c, Mortars: a, showing large mortar with flaked edge. 
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Use wear. The working surface on mor¬ 
tars is oval or circular in outline, 100 to 300 
mm in diameter, up to 27 mm deep and 
concave in section. These implements have 
up to two separate circular working sur¬ 
faces; one on each face. In addition three 
specimens in the sample also have long 
narrow milling grooves adjacent to this 
working surface. 

The working surface is not smoothly 
ground on all specimens. 

Four of the mortars also exhibit use polish 
similar to that present on millstones. In 
three specimens this appears as small pat¬ 
ches adjacent to the working surface. On 
the remaining specimen the polish is on the 
working surface. 

Pestles 
(Fig. 4d) 

These are fist-sized water-worn cobbles 
about a kilogram in weight, used on a 
mortar to pound and crush hard seeds 
(O’Connell 1977:274, Fig. 7c). 

They are roughly circular in outline and 
domed or rounded in section. The latter 
attribute is required for their use in a rolling 
or rocking action when crushing seeds. 

The ground surfaces on either side are flat 
or slightly convex and often have a distinc¬ 
tive small pecked depression in the centre. 
Edges are battered, suggesting secondary 
use as a hammerstone. 

Some implements have use polish on the 
working surfaces. 

Pestles are highly curated and are con¬ 
sequently rare on sites (cf. Horne and 
Aiston 1924:53-6). 

Amorphous grindstones 

These are otherwise unmodified slabs, 
rocks or pieces of stone, with flat poorly 
defined ground or abraded patches on one 
face. The ground surfaces may be smooth 
but lack use polish and do not form well 
defined discrete surfaces. Pitting or stria- 
tions are sometimes present. These are 
expediently used implements rather than a 
formal type. 

Of the various seedgrinding implements, 
millstones and mullers are the most distinc¬ 
tive. Millstones are relatively specialised 
implements which are carefully trimmed 
before use and rejuvenated when worn. 
Mullers wear rapidly and are quite diagnos¬ 


tic of wet-milling. Mortars and pestles 
however are less useful as indicators of seed 
processing. If found in assemblages which 
also contain millstones or mullers they 
would certainly indicate the processing of 
hard seeds. If found in other contexts, 
particularly outside the arid zone, their 
function may be ambiguous. 

ETHNOGRAPHIC TAXONOMY 

Mullers and pestles are called purle and 
atarte by Aranda and Alyawara speaking 
people in Alice Springs. Large grindstones, 
irrespective of type, are called athere. An- 
matyere speaking people living at Utopia 
station identified the same types as tyenge, 
alyere and athere respectively. 

The functions of the different types of 
grindstones are clearly distinguished by 
Aboriginal people even though no linguistic 
distinction appears to be made in the case of 
large grindstones. Millstones and mullers 
are explicitly said to be used for wet milling 
grass seeds, and soft acacia seeds such as 
Acacia aneura (mulga) seeds. Mortars and 
pestles are said to be used for pounding and 
dry grinding hard seeds such as A. coriacea, 
A. victoriae and Brachychiton gregorii 
(kurrajong). One informant was able to 
accurately describe the different types of 
large grindstone when shown the associated 
topstones. 

Amorphous grindstones are distinguished 
from seedgrinding implements. A large 
amorphous grindstone recovered in an ex¬ 
cavation was interpreted by one of the 
Aboriginal custodians of the site as used for 
‘sharpening wood and grinding up things’, 
and use as a seedgrinder was specifically 
excluded. Similarly, small amorphous grind¬ 
stones in rockshelters in the Finke gorge, 
were identified by my Western Aranda 
companions as used for grinding up bush 
tobacco. This identification appeared to be 
largely circumstantial but there was no 
confusion of function with millstones found 
at other sites. 

SEEDGRINDING AT UTOPIA 

The collection and preparation of seed 
food is rarely done today as it is fairly 
laborious and flour or bread is readily 
available as a substitute. However an oppor¬ 
tunity arose in June 1983 to witness a 
demonstration of seedgrinding by An- 
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Fig. 6. a, Anmatyerre women pound and crush Acacia victoriae seeds; b. Acacia aneura seeds arc wet milled. 
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matyerre women living on Utopia station. 
These observations supplement Aboriginal 
statements about the use of the various 
types of grindstones. 

The seeds processed on this occasion were 
Brachychiton gregorii, Acacia aneura, A. 
coriacea and A. victoriae. Two different 
groups of women were involved on three 
successive days. A small number of grind¬ 
stones and unmodified rocks of different 
mass and morphology were supplied before 
the seedgrinding to supplement the im¬ 
plements locally available. The actual 
choice of implement was not otherwise 
influenced. 

All the seeds required preparation before 
grinding. The acacia and kurrajong seeds 
were parched or roasted in hot soil to make 
them brittle before grinding. With the ex¬ 
ception of A. aneura these seeds were then 
pounded and crushed prior to wet milling. 
Women initially selected a mortar and a 
pestle for pounding these hard seeds. On 
successive days a mortar was initially selec¬ 
ted, used for a short period, rejected, tried 
again and then rejected in favour of a flat 
surfaced slab (Fig. 6a). This suggests that 
while a mortar was thought to be the 
appropriate implement for this task, there 
were problems with the specimen available. 
One explanation given by the women was 
that the mortar was too deep, kwenele. It 
appeared that the curvature of the mortar 
was too marked to accomodate either of the 
pestles available. On another occasion the 
mortar was rejected because the area of the 
face was too small to allow the women to 
stockpile seeds or meal close to the working 
surface. On one occasion when using a flat 
slab as a de-facto mortar a woman carefully 
placed a piece of cloth as a ring around the 
working surface to prevent the seeds from 
going astray thereby simulating use of the 
formal artifact. 

The pestle was used in a short pounding 
action to initially break up the seeds and 
then with a rocking, crushing action, similar 
to kneading, to reduce them to a coarse 
meal. No one knew the origin of the small 
pecked depression in the face of the pestles. 

The course meal produced was sub¬ 
sequently wet milled to produce a paste. B. 
gregorii was eaten after processing in a 
mortar without further treatment apart from 
the addition of a little water as a binding 


agent. For the wet milling (Fig. 6b) both 
groups of women chose the same large 
millstone, one with a prominent groove and 
rejuvenation stippling on one face. A flat 
unmodified handsize rock was selected for 
use as a muller. The well worn mullers in the 
collection were ignored. When this choice 
was later queried the explanation given was 
akilye ampwele ie. the small ones are old. In 
other words the available mullers were 
considered to be too small or too worn down 
to be useful and a suitable flat rock was 
pressed into service. This impromptu muller 
was used with a long grinding action with it 
tilted slightly up at the front. During the 
demonstration it acquired a worn facet on 
the rear edge. On the millstone the groove 
or working surface was only used for stock¬ 
piling seed and a fresh section on one edge 
of the face was used for the wet milling. The 
explanation given for this was that the 
groove was too deep, ‘too much iperie'. This 
suggests that the choice of a flat impromptu 
muller, which did not fit the existing groove, 
made it necessary to use a fresh area on the 
face of the millstone. 

The rejuvenation stippling was shown to 
be made with the sharp edge of a worn 
muller when the surface of the millstone 
became shiney or slippery, alyelkelirrike. 

These observations confirm the associa¬ 
tion of the various grindstone types with 
specific processes and varieties of seeds and 
also give some idea of the interrelationship 
between the availability of suitable mullers 
and pestles and the use of the large grind¬ 
stones. 

THE PLEISTOCENE-AGE 
GRINDSTONES 

The principal grindstones cited as 
evidence for seedgrinding during the Pleis¬ 
tocene come from sites in two regions; (a) 
the Willandra lakes and Darling basin and 
(b) western Arnhem Land. Other Pleis¬ 
tocene age grindstones have been reported 
from the sites of Miriwun, and Kenniff 
Cave. These are described below from first¬ 
hand examinations of the specimens. Publi¬ 
shed information about the Ouininup Brook 
specimens, is also reviewed below. 

I have chosen to adopt a conservative 
approach to the recognition of seedgrinding 
implements. As the grindstones recovered 
from archaeological sites are usually frag- 
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Fig. 7. Willandra lakes and Darling basin grindstones: a, specimen 1 Lake Tandou lunette I; b, Mulurulu I; c, 
Mulurulu I; d, Mulurulu lllA midden 2j3; e, Mulurulu lllA midden 5; f, Mulurulu lllA midden 5. 


merits of whole implements many 
specimens, irrespective of the type of grind¬ 
stone, will lack diagnostic features. In this 
analysis only specimens which retain suf¬ 
ficient characteristics to be positively iden¬ 


tifiable as seedgrinding implements are ac¬ 
cepted. 

The Willandra lakes and Darling basin 

Allen (1972) recovered grindstones from 
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six sites dated between 12,500 yrs BP and 
15,700 yrs BP; Lake Tandou Lunette I and 
III, Mulurulu I and IllA and Leaghur 
Backshore 1 and III. With the exception of 
the grindstones from Lake Tandou lunette I 
all of the specimens are surface finds. 

I have examined the grindstones from 
Lake Tandou lunette I and III and Mulurulu 
I and IIIA middens 1-5 but could not locate 
the material from Leaghur Backshore I and 
III or the single grindstone from Mulurulu 
IIIA middens 6-12. The two grindstones 
reported from Lake Tandou lunette III are 
two small pieces of sandstone without 
evidence of any grinding and do not merit 
further comment here. A surface collection 
from another site, Tandou Creek I, was 
considered by Allen (1972:240-44) to be a 
mixture of occupations of different age and 
he attributed the carbonate encrusted 
specimens to a Pleistocene occupation. As 
the age and context of these artifacts is 
questionable 1 have excluded them from my 
analysis. The remaining specimens are illus¬ 
trated in Fig. 7a-f and are described in¬ 
dividually below. 

1. Lake Tandou lunette I. Described as ‘in 
situ’ by Allen. Part of a single small 
grindstone broken into 6 fragments; 4 
fragments can be rejoined along fresh 
breaks (a) and the other 2 fragments (b 
and (c) have weathered margins. 

(a) Length (L) 106 mm. Breadth (B) 40 
mm. Thickness (T) 11 mm. Weight 
(W) 65.9g (Fig. 7a). Small flat un¬ 
modified slab of fine grained sand¬ 
stone. Subangular in outline and 
rectangular or lamellate in section. 
Small area of abrasive smoothing 
(approx. 65 x 22 mm) on one face, 
most pronounced on fragment no. 12 
(Fig. 7a right hand side). There are 
no distinct margins to the abraded 
area, no rejuvenation stippling, stria- 
tions, use polish, or edge trimming. 

(b) L 64 mm, B 43 mm, T 17 mm, W 
55.3g. Flat piece of fine grained 
sandstone with weathered breaks 
forming 3 margins. Not ground but 
presumed to be part of the same 
implement because of its proven¬ 
ance. 

(c) L 30 mm, B. 15 mm, T 10 mm, W. 
5.3g. Small fragment of fine grained 
sandstone with weathered margins. 


Not ground. Presumed to be part of 
the same implement because of its 
provenance. 

2. Mulurulu I. L 97 mm, B 129 mm, T 44 
mm, W 568g (Fig. 7b). Unmodified slab 
of medium grained sandstone with an 
unpatinated break forming one margin. 
Subangular in outline and section. Small 
area of light abrasive smoothing (55 x 34 
mm) on the face. No distinct margins to 
this abraded area, and no rejuvenation 
stippling, striations, use polish or edge 
trimming. 

3. Mulurulu I. L 93 mm, B 86 mm, T 27 
mm, W 362.8g (Fig. 7c). Small flat slab 
of fine grained sandstone. Subrectan- 
gular in outline and in cross-section with 
parrallel faces. Smoothly abraded areas 
on both faces and 2 sides. Three abraded 
areas are flat and the fourth is a narrow 
groove (83 mm long x 27 mm wide x 4 
mm deep) ground into one face. There is 
no edge trimming, rejuvenation stip¬ 
pling, striations, or use polish. 

4. Mulurulu IIIA midden 2/3. L 91 mm, B 
74 mm, T 42 mm, W 403.5g (Fig. 7d). 
Unmodified chunk of silcrete. Suban¬ 
gular in outline and cross-section, with 
cortex on base. Small area of abrasive 
smoothing (42 x 36mm) on the face with 
the abrasion restricted to high points of 
the surface. The abraded surface is flat 
and without distinct margins, rejuvena¬ 
tion stippling, striations, or use polish. 
There is no edge trimming. 

5. Mulurulu IIIA midden 5. L 76 mm, B 56 

mm, T 31 mm, W 219.2g (Fig. 7e). Small 
block of sandstone. Rectangular in 
outline and wedge-shaped in cross- sec¬ 
tion. One face is flat with a fine, 
smoothly abraded surface. The specimen 
appears to be complete as 3 sides are 
patinated and the fourth is lightly 
abraded. The ground area on the face 
has distinct margins but no rejuvenation 
stippling, striations or use polish. 

6. Mulurulu IIIA midden 5. L 80 mm, B119 
mm, T 19 mm, W 296g (Fig. 7f). Flat slab 
of medium grained sandstone. Semicir¬ 
cular in outline with a break forming the 
straight margin. Thin and flat in cross- 
section. Flat abraded areas covering all 
of one face and part of the other. The 
edge appears to have been trimmed to 
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the present outline by flaking. Abraded 
areas have no distinct margins, rejuvena¬ 
tion stippling, striations, or use polish. 
On the margin of one face there is a 
slight facet, oblique to the main axis of 
the implement, with a smooth abraded 
surface (30 x 25 mm) (Fig. 7f right hand 
side). The break sections this facet. 

Of these six specimens I would classify, I, 
2, 4 and 5 as amorphous grindstones. They 
lack evidence of deliberate shaping and in 



the case of specimens 1,2 and 4 the abraded 
areas arc only lightly worn and very restric¬ 
ted in extent. Specimen 5 has a heavily 
abraded face but is probably too small to 
have functioned as a muller. Specimen 3 is 
clearly not a scedgrinding implement and 
the peculiar abraded patches on its margins 
suggest use as a woodgrinding implement. 
The narrow ground groove on one face 
suggests use for sharpening wooden im¬ 
plements. Specimen 6 may be part of a 



Fig. 8. Western Arnhem Land grindstones: a - c. Pleistocene specimens from Malakunanya II; d, ground hollow 
type grindstone. Surface find from Kapalga. 
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muller but it does not retain sufficient 
diagnostic features to allow positive iden¬ 
tification. An oblique facet is a characteris¬ 
tic of mullers but unfortunately not suf¬ 
ficient of the facet is preserved on this 
specimen to be certain of its form. 

Western Arnhem Land 

Kamminga and Allen (1973) excavated 
three grindstones of Pleistocene age from 
Malakunanya II and Schrire (1982) ex¬ 
cavated one from the Pleistocene levels of 
Malangangerr and from Nawamoyn. 

The three specimens from Malakunanya 
II are associated with a date of 18,()4()±32() 
BP (SUA-265). These grindstones are illus¬ 
trated in plates 7a-c and described more 
fully below. 

1 .Malakunanya II. L 250 mm, B 230 mm, T 
100 mm, W 10 kg (Fig. 8a) 

Untrimmed block of local sand.stone. 
Subangular in outline and rectangular in 
section. Thick sectioned with parallel 
faces. The working surface is a flat ground 
area approx. 130 x 130 mm. It is abraded 
but not smooth. There arc no distinct 
margins to the working surface, no use 
polish, stippling or striations. Red and 
white staining is present on this surface 
and is possibly ochre. 

2. Malakunanya II, L 320 mm, B 300 mm, 
T 140 mm, W 13 kg. (Fig. 8b) 
Untrimmed block of local sandstone with 
quartz inclusions. Triangular in outline 
and sub-angular in section. Thick block 
with slightly concave surface and ir¬ 
regular base. The working surface is an 
abraded area approximately 190 x 
200mm with no distinct margins, polish, 
stippling or striations. The concave sur¬ 
face is a natural feature of the sand.stone 
block rather than due to wear. The 
abrasion or grinding is restricted to the 
high points of the surface. 

3. Malakunanya II. L 360 mm, B 250 mm, 
T 17 mm, Wt 15 kg. (Fig. 8c) 
Untrimmed block of local sandstone with 
quartz inclusions. Sub-angular in outline 
and section. The working surface is a 
small, discrete, shallow, ground hollow, 
diameter 78 mm, depth 19 mm. A 
modern break splits the specimen into 
two pieces incidently sectioning the 
ground hollow. 


The grindstone from Malangangerr was 
excavated from levels dated to about 20,000 
yrs BP (Schrire 1982:108, PI. 13) but the 
excavator suggests that it may pre-date this. 
The specimen is described as a small round 
hollow, ground into a large fallen rock slab 
that lay at the base of the excavation. 

The grindstone from Nawamoyn was ex¬ 
cavated from levels dated to 21,000 yrs BP 
(Schrire 1982:144). It is described as a rock, 
300 X 250 X 100 mm, with a small depression, 
110 mm diameter, ground into its surface 
(Schrire 1982, PI. 19). 

Clearly none of the western Arnhem 
Land grindstones bear comparison with 
Central Australian seedgrinding im¬ 
plements. The working surfaces are of a 
quite different form to that of the millstones 
or Central Australian mortars. 1 would 
classify two of the Malakunanya II 
specimens, 1 and 2, as amorphous grind¬ 
stones. They may have been used for a 
variety of tasks although the ochre staining 
on one suggests use as a palette. The 
remaining grindstone and the specimens 
from Malangangerr and Nawamoyn are 
clearly examples of a separate formal type, 
distinguished by small circular ground 
hollows. This type is widespread in sites on 
the coastal plains east of Darwin and in 
rockshelters along the Arnhem Land escar¬ 
pment. Fig. 8d shows a specimen from 
Kapalga. The use of this type of grindstone 
has not been determined but it clearly would 
not be suitable for processing any but the 
smallest quantities of seed. 

Miriwun 

Grindstones are reported to be a compon¬ 
ent of the early phase assemblages at Mir¬ 
iwun rockshelter (Mulvaney 1975:133; Dor¬ 
tch 1977a: 121, 1977b:3()). These assem¬ 
blages span a significant disconformity bet¬ 
ween the Pleistocene deposits, dated to 
18,(X)() yrs BP, and the overlying late 
Holocene strata, dated to 3,()()() yrs BP.In 
my examination of the Miriwun collection I 
have identified eight grindstones. Only one 
of these is from levels attributed to the early 
phase. This specimen is described below. It 
was excavated from the lower part of the 
light brown silty earth and the excavator 
considers that it probably dates to ca. 3,000 
BP rather than 18,0(K) BP (Dortch, pers. 
comm.). In any case it is an amorphous 
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grindstone rather than a seedgrinding im¬ 
plement as the description below illustrates. 

Miriwun Trench 9b East. L 115.4 mm, B 
84.1 mm, T 67.7 mm, W 9()lg. Quartzite 
pebble with lightly abraded patch (88 x 70 
mm) on one face. The abraded area has no 
distinct boundary and the grinding is 
heaviest in the centre. 

KennifT Cave 

The Kenniff Cave excavations (Mulvaney 
and Joyce 1965) produced a grindstone 
bracketed between the dates 13,000 and 
16,(X)0 years B.P. This is described below. It 
is best classified as a hammerstone with 
some secondary abrasion. 

Kenniff Cave 1964 Spit 30. L 75.6 mm, B 
64.5 mm, T 34.5 mm, W 184.5g. A Frag¬ 
ment of a small basalt pebble. One end is 
battered. Small abraded patch (25mm x 
10mm) on one face. This abrasion appears 
comparatively fresh. 

Quininup Brook 

The grindstones from Quininup Brook, in 
southwest Western Australia, are from a 
surface collection on a deflated area. Sub¬ 
sequent excavations have established that 
the eroded artifacts derive from a cultural 
horizon dated between 10,(K)0 and 18,000 
yrs BP. 

Seven grindstones are described by Fer¬ 
guson (1981:624, Fig 6). These comprise 
four lower and three upper grindstones. The 
published descriptions do not suggest that 
any of these specimens are unequivocally 
seedgrinding artifacts. Ferguson (1981) lists 
a wide range of possible functions for these 
implements but has recently stated that 
none of the Quininup Brook grindstones 
closely resemble the seedgrinding im¬ 
plements described from Central Australia 
(Ferguson, pers. comm.). 

The two large grindstones have pecked 
hollows and appear to be morphologically 
similar to the western Arnhem Land, 
ground hollow type grindstone. 

DISCUSSION 

On morphological criteria none of the 
Pleistocene-age grindstones can be 
positively identified as seedgrinding im¬ 
plements. The Pleistocene grindstones dif¬ 
fer in their overall form and in the mor¬ 


phology of their functional surfaces from 
Central Australian seedgrinders. They tend 
not to be heavily abraded, nor shaped or 
prepared prior to use, nor are the working 
surfaces rejuvenated when worn. In most 
respects the Pleistocene grindstones appear 
to be expedient rather than formal im¬ 
plements. 

However among the Pleistocene grind¬ 
stones from western Arnhem Land there are 
several examples of a distinct formal type 
which I have referred to as the ‘ground 
hollow’ type. Qther terms such as ‘pounding 
hole’, ‘bedrock mortar’ or ‘cup mark’ may 
be more appropriate. The function of these 
grindstones is unknown but even if they are 
ultimately shown to be used for processing 
seeds, which I think is unlikely, they clearly 
represent a separate technological develop¬ 
ment to the arid zone implements. 

The processing of seeds in Australia as 
early as 15,()(X) - 18,000 years ago is not 
supported by this study of the artifacts. Nor 
is there any other evidence available which 
suggests that seed foods were a major 
resource at this time eg. direct recovery of 
seeds, analysis of organic residues, examina¬ 
tion of possible phytolith polishes or 
phytoliths in the interstices of working 
surfaces. However, with the exception of 
the western New South Wales material none 
of the relevant specimens are from sites 
either within the present arid zone (see Fig. 
1) or the likely boundaries of an expanded 
late Pleistocene arid zone. In contrast, the 
ethnographic data for intensive seed use has 
come from arid and semi-arid egions and it 
is clear that the history of these resources 
will only be documented by archaeological 
work in these areas. 

There is no doubt that grindstones were 
used by Aboriginal groups in a variety of 
different environments in the late Pleis¬ 
tocene. Arid zone seedgrinding implements 
can be seen as an elaboration of this basic 
technology. However the assumption that 
all grindstones are intrinsically seedgrinding 
implements is incorrect and has tended to 
obscure the need for the detailed descrip¬ 
tion and illustration of key artifacts. 

For the present, the antiquity and history 
of the use of seedfoods, and the economies 
underwritten by these resources, should be 
considered an open question. Larger assem¬ 
blages from Pleistocene age sites could 
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substantially increase the probability of re¬ 
covering identifiable specimens and an 
analysis of the formation of use polish on 
seedgrinding implements may ultimately in¬ 
crease the range of specimens which can be 
confidently identified as such. 

A review of the present archaeological 
evidence for the development of seedgrind¬ 
ing is being carried out by the author. 
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ABSTRACT 

Few Australian ichthyosaur remains have been found outside the Queen¬ 
sland Artesian Basin. Near Darwin, N.T. poorly preserved in situ ichthyo¬ 
saur fossils are relatively common in Upper Albian Beds of shore line 
character, often in association with fragments of petrified wood. One 
specimen of ichthyosaur, recovered from a thin, shaley bed outcropping at 
the mouth of Rapid Creek near Nightcliff is complete enough to record 
some overall structural and proportional details, but no taxonomically 
diagnostic elements were present. The indeterminate ichthyosaur material, 
resembling Platypterygius australis in general proportions and vertebral 
morphology is presented as gen. et sp. indet. 

Kiywords; Cretaceous, ichthyosaur, Darwin area, Mullaman Beds, 
phosphorites, Albian shoreline, fossil wood. 


INTRODUCTION 

A fragmentary in situ ichthyosaur fos¬ 
sil consisting of a series of articulated 
vertebrae and isolated finds of ichthy¬ 
osaur vertebral centra and other 
elements collected from marine outcrop¬ 
pings of the Mullaman Beds along the 
northeastern shoreline of the Darwin 
area in 1982-1983 indicate a relative 
abundance and wide distribution of 
material little known in Australia out¬ 
side of the Albian — aged Artesian Basin 
sediments of Oueensland (Wade 1984). 

Northern Territory ichthyosaur fos¬ 
sils were first discovered by workmen in 
1915, near Fannie Bay, Darwin. That 
material now resides in the Australian 
Museum (Anonymous 1924). The discovery 
of new fossils from other localities in the 
area indicates a promising source of new 
ichthyosaur material that may even¬ 
tually contribute to our now less than 
satisfactory understanding of the dis¬ 
tribution and marine palaeoecology of 
the group. 

DARWIN AREA ICHTHYOSAUR 
LOCALITIES 

Several fragments of ichthyosaur ver¬ 
tebrae recovered from a reef exposed 
only on spring tides were taken to the 
museum for identification by Gregg Timms 


in 1982. I accompanied Mr Timms to the 
locality, near Casuarina Beach but we 
were unable to relocate the original 
source. However, when we examined 
other sections of the reef, new .specimens 
of ichthyosaur material were found (Figs 
1,10). A second ichthyosaur locality was 
discovered by Ron and Keith Docking of 
the Nightcliff suburb of Darwin in 
October, 1983. The Dockings left the 
fossil in situ and reported it to the 
Northern Territory Museum. This fossil 
differed from the isolated finds at 
Casuarina Beach in being an articulated 
series of vertebral centra consisting 
primarily of moulds and partially 
silicified, deeply weathered bone frag¬ 
ments. The Fannie Bay ichthyosaur is also 
an associated assemblage of centra, 
though disarticulated and scattered. The 
bone appears to be well preserved 
whereas the Causarina Beach material is 
composed primarily of siltstone casts 
retaining little of the original bone 
structure. Each of the localities have a 
somewhat different geological setting 
and depositional history. 

Nightcliff Locality 

The more recently discovered ar¬ 
ticulated vertebral series was located at 
longitude 13()°5L1'E., latitude 12°22.5'S 
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near the Darwin suburb of Nightcliff in a dee¬ 
ply weathered, variegated light grey to white, 
shaley siltstone outcropping about 50 metres 
from the grassy verge of an adjacent foreshore 
park on a bearing of 340° (Fig. 1). The 
outcrop consists of several beds discern- 
able on the basis of texture, colour and 
locally well defined bedding planes (Fig. 
2). The ichthyosaur is embedded in a thin 
(4.0cm-6.0cm thick) stratum of jointed, 
fossiliferous, shaley siltstone overlain by 
20-30cm of reddish brown to dark brown, 
lateritized fine sandstone containing in¬ 
filled structures resembling burrows. 
Traces and moulds of invertebrate fossils 
present in the immediate vicinity of the 
ichthyosaur remains include two or more 


kinds of poorly defined pelecypod moulds, 
internal casts of a burrowing mollusc, 
either Teredo sp. or a closely related 
form and belemnites, probably 
Dimitobelus sp. (Fig. 4). The ichthyosaur 
stratum has a patchy distribution having 
been largely eroded away by wave action 
and tidal currents that occur with each 
espisode of spring tides. The entire out¬ 
crop dips gently to the north. Careful 
examination of the remaining fossiliferous 
stratum located two more isolated but 
well preserved ichthyosaur vertebrae 
belonging to a second and possibly a third 
individual (Fig. 8). Numerous indistinct 
infillings and nodular phosphoritic struc¬ 
tures, some of undoubted organic origin. 
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brown sandstone 
grey-white siltstone 
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Hg. 2. Nightcliff ichthyosaur locality showing stratigraphic relationship of fossiliferous shale clearly 
visible as a thin band directly beneath the two figures (excavating the ichthyosaur fossil). Weathered and 
jointed blocks of greyish white siltstone, capped by reddish sandstone (the darker band) can be seen in 
superposition. The shale lies thinly bedded over a massive jointed bed of greyish white siltstone 0.5 to 0.75 
metre thickness. 


are scattered throughout the shale 
along with fragments and casts of wood 
or roots, some of which contain Teredo 
like borings (Fig. 3). 

Casuarina Locality 

The Casuarina Beach locality, 
approximately 5.0km NNE of the mouth of 
Rapid Creek, Nightcliff, outcrops in the 
area of longitude, 130°52.5'E latitude 
12°20.6'S. It is composed of a series of 
irregular, usually submerged siltstone 
reefs. The top of the reefs generally 
project less than 1.0 metre above the 
adjacent and surrounding sandy beach 
and are accessible only at low water on 
spring tides. 

Access to the locality is by road to the 
“Casuarina Free Beach”. Most of the 


surface of the dark grey, massively bed¬ 
ded siltstone outcrop is obscured by thick 
marine growth. The fossil material is 
composed primarly of casts of ichthyosaur 
vertebral centra that have partially 
weathered out from the bedrock by wave 
action. Some specimens show traces of 
internal structure but the majority of 
them are siltstone infillings with no inter¬ 
nal detail (Fig. 10). Of some interest 
here, are large, well preserved frag¬ 
ments of fossilized wood, the gross 
internal structure of which may yield an 
identification of its taxonomic relation¬ 
ships. 

The extensive Casuarina siltstone out¬ 
crop (approximately 0.3km wide by 3.0km 
long) has had less than 5% of its surface 
examined for fossils. Nearly all of the 
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Fig. 3. Photograph showing approximately O.."! metre of the eroded surfaee of the Nighteliff shale hand 
taken approximately 7 metres away from the ichthyosaur fossil. The phosphatic nodules being more durable, 
arc proud to the matrix; note silieious pisolites exposed in some examples. The thin bed is extensively jointed 
and severely eroded. Approximately half of the areal extent of the exposure is gone. In the Darwin area, 
phosphatic beds are confined to a horizon IS.3 metres above the base of the Cretaceous (Kemezvs l%S). 


fossils were found on the seaward margin 
of the reef where wave impact combined 
with the scouring action of beach sand has 
kept a 1 metre wide strip free erf marine 
encrustations. The siltstone also contains 
uncommon poorly formed pelecypod casts 
and belemnites. 

Fannie Bay Locality 

The exact provenience of the Fannie 
Bay ichthyosaur fossil does not appear to 
have been recorded. The most likely 
outcrop in the area that fits the descrip¬ 
tion on a beach near Fannie Bay. Darwin 
is in the proximity of longitude l.T)°49.9'E 
latitude I2°25.5'S (Fig. 1). The Fannie 
Bay Mullaman Beds in that area gen¬ 
erally resemble the exposure near Night- 
cliff in gross lithology and stratigraphic 
position. The Fannie Bay ichthyosaur 
appears to be the best preserved material 
from the Darwin area and consists of 
more than 50 vertebral centra embedded 
in fine light coloured siltstone of approx¬ 
imately l().0cm-15.0cm thickness. 

The Fannie Bay fossil (Fig. llg) has a 
unique history in having been discovered 


twice. Following its initial discovery by 
workmen, the large slab containing the 
fossil was removed with the aid of a gang 
of prisoners from the Fannie Bay (loal by 
Dr H.l. Jensen, at that time Director of 
Mines, Northern Territory. Unable to 
send the ichthyosaur to Sydney as he had 
intended. Dr Jensen left the bulky 
specimen at the nearby Darwin Botanical 
Gardens. In 1923, the apparently forgot¬ 
ten fossil was brought to the attention of 
Surgeon Lieutenant W.E.J. Paradice, 
R.A.N. by Dr Allen, then Director of 
the Botanical Gardens, who apparently 
rediscovered it in the park grounds. Dr 
Paradice recognized the fossil as an ich¬ 
thyosaur and arranged to have it shipped 
to Sydney aboard the H.M.S. Geranium, a 
survey ship to which he was commissioned 
as ship’s Doctor. The Fannie Bay ichthy¬ 
osaur raised considerable interest in the 
Sydney press in 1923-24 when, among other 
things, it was described as one of the 
major discoveries of the Geranium’s 
expedition. In spite of all the publicity, 
the specimen failed to arouse sufficent 
interest among palaeontologists to 
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initiate even the briefest formal descrip¬ 
tion of it. their colourful remarks being 
confined to newspaper quotes. The fossil 
continues to reside in overflow storage 
at the Australian Museum (Alex Ritchie, 
pers. comm.; Sydney Evening News, 

8 December 1923; Sydney Sunday News, 

9 December 1923; Sydney Morning Herald, 
13 December 1923; The Daily Telegraph, 
12 December 1923; Sydney Morning Herald, 
3 January 1924). 

AGE 


ally been deposited in a silty mud in which 
formed or were embedded, numerous phos- 
phatic nodules before the bed underwent 
diagenic conversion to shale and sub¬ 
sequent partial silicification (Kemezys 
1968). The extent of silicification of the 
beds varies locally and indeed, the condi¬ 
tion of the embedded materials ranges 
from leached chalky infillings of 
pelecypod and belemnite moulds to hard, 
irregular clastic nodules with a core of 
siliceous pisolites. 


The Darwin area Muilaman Beds con¬ 
taining ichthyosaur remains are con¬ 
sidered to be late Albian equivalent (Day 
1969; Skwarko 1966; Skwarko 1968). The 
nearly horizontal Darwin area 
Muilaman Beds overlie PreCambrian 
rocks, usually commencing as a basal 
gravel or conglomerate, superposed by a 
deeply weathered quartz sandstone and 
succeeded by silicified fossiliferous clay 
or siltstone having persistant bands but 
poorly developed bedding planes. The 
beds dip gently to the north. The fos¬ 
siliferous bands containing ichthyosaur 
material at about 18 metres above the 
base of the Cretaceous, may have origin¬ 


DESCRIPTION 

Nightcliff Ichthyosaur 

The Nightcliff ichthyosaur specimen is a 
partially preserved articulated ver¬ 
tebral array embedded in situ (Fig. 5). The 
vertebral centra are in various but gen¬ 
erally poor states of preservation rang¬ 
ing from half moulds, casts and partially 
silicified fragments of bone showing a 
coarse, open-work structure. All 
elements are compressed and slightly 
warped. The articulated vertebrae lie in 
four consecutive closely approximated 
segments, suggesting that the fossil was 
embedded at a relatively late stage in 



Fig. 4. Casts of belemnites. probably Dimitohelus sp. No internal structure is present in the casts; their 
composition appears to be identical to the phosphatic nodules lying adjacent to them. 
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the decomposition of the connective tis¬ 
sues supporting the vertchral column. 

The vertebral array tapers in both 
directions but the less tapered anterior 
end is delineated by the presence of a 
fragment of the pectoral girdle and the 
posterior portion by the tapering of the 
vertebrae to a very small diameter. Be¬ 
cause of the poor state of preservation of 
the specimen, the location of other 
elements were determined with the aid of 
a scaled restoration, based on the 
Telemon Platypterygius (QM. F 2453) that 
was superimposed on a photographic trac¬ 
ing of the Nightcliff ichthyosaur. This 


resulted in the discovery of a scapula, a 
possible hind paddle trace and a fragment 
of the cranium after the actual pro¬ 
portions of the specimen were realized. 
Inspite of the sequential vertebral 
preservation, the angle of deflection of 
the tail fin vertebrae could not be dis¬ 
cerned. This is unfortunate because 
Broili (1907) used a downturn of 50° from 
another genus for his restoration of 
Platypterygius. 

Sixty of the vertebral centra are clear 
enough to make a positive identification of 
them as such. The rest are represented by 
traces and aligned, amorphous lumps. 
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Fig. 5. Photograph and interpretive sketch of the Nightcliff ichthyosaur. Almost the entire vertebral 
array can be traced by careful examination of the weathered surface of the matrix. All of the mineralized 
bony elements are compressed to the extent that the nearly circular vertebral centra arc ellipsoidal with 
proportions of approximately 3:5. The remains of the cranium arc crushed flat and poorly preserved, its 
approximate position indicated by small bone fragments grading into a cast of the matrix. The majority of the 
dorsal vertebral centra arc moulds with little bone present. Elsewhere the centra are represented by casts 
and moulds or combinations of the two. Low relief casts of the pelvic fins and a mould of the rostrum arc 
clearly visible. Sedimentary structures such as old strand lines and differential erosion and deposition of 
fines around the skeleton can be seen near the tail vertebral .scries (as faint rays). The possible fin casts may 
have developed from partial infillings of the original bony structure obscured to some extent by dessicated 
soft tissue. 
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Over one hundred centra, from the head 
end to the approximate termination of the 
tail can be accounted for by including 
shallow moulds, aligned nodules and by 
filling gaps in the vertebral array with 
displaced vertebrae of the appropriate 
diameter. Given the small size of the 
caudal vertebrae, the original number 
must have been greater, although only 
about twenty of them can actually be 
identified (Fig. 7). A number of rib frag¬ 
ments are preserved, two of which appear 


fragment that grades into an irregular, 
but symmetrical flattened mass about 12 
cm across. The definable portion of the 
bone could be the post frontal and post 
orbital process that delineates the in¬ 
ferior orbital margin. The cranium was 
crushed, missing the upper jaw and 
acutely bent downward and backward 
when it was embedded in the sediments. A 
gently curved, elongated impression with 
a distinct midline, terminating with a bone 
fragment embedded in the matrix, may 



Fig. 6. Photograph of a segment of dorsal vertebrae consisting primarily of moulds; the inferior border of 
the moulds are delineated by a lip of matrix which shows faintly on the photograph: the anterior dorsal 
vertebrae in the scries consist of silicified bone; an articulated rib fragment is visible extreme left centre. 
Another rib, mostly mould but with some preserved bone, is right centre, .S vertebrae from the left on the 
dorsal side. Rib apophyses arc faintly visible as deep, circular impressions obscured by shadows. 


to be near their points of articulation. 
Other elements are undoubtedly present, 
but represented by irregular infillings 
with partial preservation of the original 
bone. Positive identification of most of 
these structures is not possible, but the 
use of a reconstructed ichthyosaur as a 
guide suggests the probable identity of 
some elements in which outline shape and 
surface detail has been preserved. While 
the material is generally undiagnostic, a 
brief description of it may prove useful. 

Cranium. A possible cranial element is 
represented by a strongly crested bone 


represent a fragment of the rostrum and 
lower jaw (Fig. 5). Near the tail segment, 
a flattish irregularly oval structure 
determined to be at least partially 
represented by well preserved bone, 
could be cranial base elements. 

Pectoral girdle. The pectoral girdle of 
the right side is represented by a section 
of bone having a broad distal articular 
surface that appears to bear two facets, 
interpreted as the glenoid fossa and the 
coracoid articulation. A stout process 
arises from the proximal end which ap¬ 
pears to represent the scapular blade. 
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The visible portion of the structure is 
approximately 95inm long and an es¬ 
timated 50 to 65 mm across the articular 
end. The base of the scapular spine is 
about 25mm across. The bone is robust 
with strongly oriented, fine trabeculae 
and thick compactum and in outline form 
generally resembles the scapulae of 
Ophthalmosaurus figured by Romer 
(1968), as well as those of Stenopterygius. 

Vertebral column. The vertebral 
elements are the typical compressed, wais- 
ted amphicoelous vertebrae characteris¬ 
tic of ichthyosaurs (Figs 5-9). The centra 
are compressed anteroposteriorly with a 
shallowly fluted circumference. Indenta¬ 
tions suggestive of rib apophyses are 
present on some of the moulds of dorsal 
vertebrae and indicate that the ichthy¬ 
osaur was lying on its right side (Fig. 9). 


Definite cervical differentiation could 
not be determined. The anterior 3 dorsal 
vertebrae are poorly preserved, friable 
remnants from which no reliable 
measurement could be obtained. Due to 
lateral compression, the dorsoventral 
diameters given are approximately 0.2 to 
0.3 greater than before distortion (Fig. 
9d). The anterior- most measurable mould 
is 44mm dorsoventrally and 21mm 
anteroposteriorly, A sample of 3 dorsal 
vertebrae from anterior to posterior 
measure 63mm x 24mm, 64mm x 25mm and 
59mm x 23mm, respectively. Between 40 
and 45 dorsal vertebrae can be accounted 
for. A presacral mould measures 43mm x 
21mm and immediately postsacral, 32mm x 
16mm. A series of three large anteriorly 
displaced vertebrae are probably sacral. 
The largest measures 52.5mm x 29mm (Fig. 
7). Caudal vertebrae in the probable 
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Fig. 7.a, Schematic drawing of the vertebral centra of the Nightcliff icthyosaur in which traces and 
aligned phosphate nodules (presumably obscuring the actual centra) have been plotted in addition to 60° 
well preserved vertebrae. Approximately .10 vertebrae can be accounted for by shallow, oriented traces 
and irregularly shaped but aligned nodules. Nearly all of the preserved bony material has been replaced 
or altered by phosphatic precipitate. The moderately large centra partially underlying ^e second segment 
of dorsal vertebrae are probably the sacrals, at between centra .S4 and 64; b. Restoration of the vertebral 
column of the Nightcliff Ichthyosaur giving the maximum estimated number of vertebrae at intervals of 10. 
The approximate shape of the tail was achieved by reversing the vertebral series and aligning them resulting 
in a pattern suggestive of the tail deflection; c. Restored outline of the Nightcliff ichthyosaur, total 
length about 3m. The caudal fin has been restored as a low aspect ratio type based on the apparent angle of 
the upper part of the possible tail bend region and the angle of alignment of the distal vertebral series. 
Alternatively, the upper lobe may have been located further forward in association with a more acute 
angle of deflection resulting in a comparatively high aspect ratio tail. 
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area of the tail bend (determined by 
vertebral count) are 36mm x 18mm down 
to 23mm x 13mm. The caudal fin vertebrae 
range from 16mm to 8.5mm in diameter and 
are subtriangular at the proximal end, 
becoming oval distally. 

Two isolated dorsal vertebra from 
much larger, presumably adult ichthy- 
osaur(s) from the same horizon measure 
85mm in width, 75mm in height (as the 
specimen is embedded in matrix, no an¬ 
teroposterior dimension can be recorded) 
and estimated width dOmm; height, 79mm 
and minimum thickness (anteroposterior 
dimension), 32mm. The embedded specimen 
preserves the outline shape and details of 
the articular facet. The second specimen, 
a mould from which the positive was 
recently removed either naturally or by 
a collector, preserves the rib apophyses 
(Fig. 8). The outline form of both 
specimens show ventrally flattened cen¬ 
tra with short lateral processes 
representing the diapophyses and para- 
pophyses for the ribs. The neural arch 
processes are not visible on either 


Hind paddle trace. Technically this 
structure is not a trace, but rather 
vaguely delineated infilled mould that 
appears to represent a portion ot the 
pelvic limb. There are two possible hind 
paddle traces preserved near the sacral 
region of the ichthyosaur. If the more 
clearly delineated structure is indeed a 
paddle, it represents the left hind limb 
near its original point of attachment, d he 
description of its morphology is only a 
suggestion. I he object near the top ol the 
trace (Fig. 5) may represent the lemur m 
poorly preserved, merged infilling ot the 
tibia and fibula. The remaining squarish, 
tabular shapes are poorly defined rep¬ 
resentations of the digital rays. If this 
structure is the hind limb it indicates that 
the hind paddles of this species of ichthy¬ 
osaur were comparatively long and 
narrow. An extrapolation of its outline 
form (Fig. 11) indicates a length ol 2()cm 
to 25cm, the latter being most likely, and 
a width of between 9cm and lOcm at the 
proximal end. Given that the body of an 
adult Platypterygius australis is about 7 



Fig. 8. Photographs of isolated adult ichthyosaur dorsal vertebral centra from Nightcliff: a, com¬ 
paratively well preserved specimen consisting of silicified bone; b, a mould Irom which a specimen ol dorsal 
vertebral centrum was recently removed by natural erosion or collector. The rib apophyses are well 
preserved. 


specimen. Their articular facets consist of 
a shallow external basin bounded about 
20mm wide, surrounding a deeper basin 
approximately 4()mm in diameter and ap¬ 
proximately 10.0mm deep. 


times the length of its pectoral fin, the 
possible Nightcliff ichthyosaur fin is too 
short to represent a displaced fore pad¬ 
dle. The (conservative) estimated body 
length of the Nightcliff ichthyosaur is 
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about 10 times the length of its putative 
pelvic lin. I he overall size and shape of 
the structure is therefore not outside 
what might be expected for a pelvic fin of 
Platypteryj’iiis australis given the extreme 
length of its pectoral fins documented by 
Wade (19X4). 

Other elements. Additional preparation 
work may clarify the identity of some of 
the other bony remnants that obstinately 
defy determination (Fig. 5). After examin¬ 
ing over the specimen with an armatured 
binocular microscope, I was able to delin¬ 
eate a variety of bone fragments that 
blend imperceptibly into clayey or silty 
casts easily mistaken for inorganic source 
material such as phosphorites and phos- 
phoritic clasts. Rib fragments are readily 
identified and are reasonably well 
preserved. A line of circular, weathered 
out structures, some containing remnants 
of bone, traverses the aligned ichthy¬ 


osaur vertebral column at right angles 
(Fig. 5). A series of segmented and aligned 
infiliings near the possible cranial frag¬ 
ment could, for example represent a 
sclerotic ring and a mass lying just 
beyond the scapula may eventually be 
resolved as the proximal portion of the 
right pectoral fin. 

Overall proportions. The Nighteliff 
ichthyosaur is being prepared for public 
display, requiring for its interpretation, 
a restorative illustration. While 1 have 
probably over-interpreted the informa¬ 
tion available from the specimen, the 
rationale for it is hereby recorded. 

Ba.sed on the proportions of the skull 
to the vertebral column of the Telemon 
Platypterygius australis, the Nighteliff 
specimen was between 2.5 and 3 metres 
long in life (no adjustment made for 
growth allometry). Being about 3 metres 
long, the specimen was about half the 



Fig. 9.a. Restored dorsal vertebral centrum drawn from natural cast, Nighteliff; b. restored dorsal 
vertebral centrum, Nighteliff; c, lateral view of a, drawn from a modelling clay cast showing impressions of 
the rib apophyses; d, cro.ss-sectional outline of an anterior dorsal vertebra from the articulated Nighteliff 
ichthyosaur showing the extent of lateral compression of the centra; e, drawing of a mold of a dorsal 
vertebra from the articulated Nighteliff ichthyosaur to show impressions of the rib apophyses. 
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Fig. 10. Photograph and line restorations of ichthyosaur vertebral centra collected from the Casuarina 
Beach locality; a-d, lateral views of broken sections of dorsal vertebrae; e, restoration of section a; f, 
restoration of section b. 


adult size of Platyplerygius australis (Wade 
1984). The precise length of the specimen is 
difficult to determine because of gaps in 
the vertebral array and poor preserva¬ 
tion at both the extreme anterior and 
extreme posterior ends. The tail segment 
of specimen has been turned upwards and 
twisted back on itself and was restored by 
reversing the elements in the same re¬ 
lative positions, providing a suggestion of 
the possible region of the caudal deflec¬ 
tion. If the small tail vertebrae are in 
situ, held together by connective tissue, a 
length of 40cm from the distal ventral 
lobe of the tail to the mid point of the 
deflection curvature is suggested. Given 
the apparent taper of the vertebrae, an 
approximate length of 40 to 45cm for the 
fin-bearing segment seems satisfactory. 


The basic proportions used are as 
follows: total body length 2.85m; head 
length (estimated from F. australis) 
65.0cm; vertebral column length (chord) 
200-220cm; tail fin segment, 40-50cm; es¬ 
timated tail fin chord 65cm; distance 
between fore and hind paddles attach¬ 
ments 100cm; length of fore paddle, 45cm; 
length of hind paddle, 25cm; linear dis¬ 
tance of the attachment of the hind 
paddle from the distal ventral lobe of 
the caudal fin 100cm; minimum depth of 
body from the mid dorsal region deter¬ 
mined from in situ rib fragments, 30cm 
(Fig. 7c). 

Casuarina Beach Ichthyosaur 

The fossil ichthyosaur material from 
Casuarina beach localities consists of 
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casts ot vertebral centra and some 
poorly preserved probable pectoral gir¬ 
dle elements (scapulae, coracoids). The 
condition of the fossils range from weath¬ 
ered discs of fine homogeneous mudstone 
to well-defined partial casts containing 
mineralized remnants of the original 
trabecular structure of the bone. Most 
of the specimens show the characteristic 
waisted cross section of amphicoelous 
ichthyosaur vertebrae (Fig. 9). All of the 
specimens are eroded on their periphery. 
The largest vertebral centra range from 
92mm to lOOmm dorsovcntrally and 45mm 
to 5(Jmm anteroposteriorly (Fig. 10). None 
of the dozen or so specimens are preserved 
well enough to permit a detailed mor¬ 
phological comparison with known 
ichthyosauria. They are similar in 
overall dimensions to the larger 
specimens from Nightcliff. 

Fannie Bay Ichthyo.saur 

Judging from photographs, the Fanny 
Bay ichthyosaur vertebrae may be suf¬ 
ficiently well preserved to compare with 
the Artesian Basin material. This must 
await its eventual extraction from the 
overflow store so that the roughly lin¬ 
ear scatter of 75 centra lying with their 
articular facets facing out of the matrix 
can be closely examined (Fig. 1 Ig). 'Ihe 
largest vertebrae appear to be between 
75mm and 9()mm in maximum diameter and 
resemble the Nightcliff and Casuarina 
material in gross comparison. 

SYSTEMATIC DETERMINATION 

I'he literature on ichthyosaurs con¬ 
tains few specific details of Australian 
ichthyosaur vertebral morphology 
(Wade 1984; McGowan 1972) and a 
measured series from complete specimen 
giving essential morphological details 
might prove useful. The vertebral centra 
of the Darwin Ichthyosauria generally 
resemble those of Platypterygius in size and 
overall shape but lacking comparative 
material, little else can be added at this 
time. Many of the Darwin area centra 
are approximately the same size as the 
type Ichthyosaurus australis vertebra des¬ 
cribed by M’Coy (1867), but are somewhat 
smaller in diameter than the “Gentle 
Annie” and “Mangapurupuru” ichthy¬ 


osaur vertebrae of Upper Albian age 
from the Makirikiri Formation, East 
Wellington, New Zealand, the largest of 
which is 120.Omm in diameter and 55.0mm- 
60.0mm long (anteroposterior dimension) 
(Fleming, Gregg and Welles 1971). 

Lacking well preserved pectoral limb 
and cranial elements, none of the Darwin 
area ichthyosaurs can be positively assig¬ 
ned. Brief mention of Darwin ichthy¬ 
osaurs is made by Teichert and Matheson 
(1944) in which they refer to the Fanny 
Bay material but fail to provide either a 
description or a reference. Ihey state 
that “Ichthyosaurus australis (probably a 
Myopterygius) is known from a few 
localities in Queensland (Longman 1922) 
and from Fanny Bay, near Darwin, 
Northern Territory” (Teichert and 
Matheson 1944). McGowan (1972) refers 
all of the Albian Australian ichthyosaur 
material to Platypterygius, the only poss¬ 
ible exception being Teichert and Math- 
eson’s (1944) indeterminate ichthyosaur 
centrum from the Dandaragan Chalk 
near Perth western Australia, believed 
to be Santonian in age and therefore 
stratigraphically the youngest ichthy¬ 
osaur known. 

While there is no particular morph¬ 
ological feature present in the Darwin 
Material that would differentiate them 
from the Albian aged Artesian Basin 
species, the indeterminate nature of the 
fossils leaves no choice but to designate 
them Order Ichthyosauria gen. et sp. 
indet. 

TAPHONOMY 

The Darwin ichthyosaur fossils occur 
as isolated elements scattered widely, as 
an articulated vertebral column and as 
disarticulated but associated vertebral 
elements. Each condition is associated 
with a different outcrop separated by a 
distance of approximately 5km. 

An important consideration in taphon- 
omy is the manner in which a carcass 
disintegrates after death. Because large 
marine reptiles are extinct, the pattern of 
disintegration of an ichthyosaur carcass 
must be inferred by analogy from recent 
animals of similar habits and morphology. 
Schafer (1972) provides detailed 
documentation of the rate and pattern of 
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carcass disintegration in large marine 
mammals to which an ichthyosaur might be 
compared. The other choice perhaps, is 
comparison with a large fish but as there 
is too great a range in the structure and 
post-mortem deterioration pattern in fish, 
it is difficult to make a generalization 
(Schafer 1972). Moreover, it seems that 
the skeleton, integument and muscula¬ 
ture of an ichthyosaur is decidedly more 
like that of a marine mammal than a fish. 

If the carcass of an ichthyosaur dis¬ 
integrates in the manner of seals and 
whales, then the presence of an ar¬ 
ticulated vertebral column of an 
ichthyosaur near the present Darwin 
shoreline is possibly of palaeogeographic 
interest. Because seals, whales and by 
analogy, ichthyosaurs, initially sink, 
then float to the surface where they may 
drift for weeks until their skeletal 
elements drop one by one from the car¬ 
cass, articulated or extensive associated 
remains are unlikely to be embedded in sea 
floors. An exception to this is in poorly 
understood, usually benthic conditions 
where carcasses sink into anaerobic 
waters of protected ocean basins result¬ 
ing in specimens like the Hoizmaden 
ichthyosaurs from Jurassic beds near 
Wurttemburg, Germany. It is also true 
that partial ichthyosaur specimens are 
found in normal marine sediments from the 
Artesian Basin. If however, a large, 
articulated vertebral column is 
preserved in the absence of evidence of 
such conditions, in active waters, it is 
more likely to have been stranded and 
embedded in the shore sediments (Schafer 
1972). The Nightcliff ichthyosaur 
skeleton therefore suggests the proximity 
of the upper Albian shoreline between the 
highest and lowest tidal ranges at the 
time of its deposition. 

As is often the case for whale carcas¬ 
ses, the Nightcliff ichthyosaur was 
deposited on its side and when incor¬ 
porated by the sediments represented a 
nearly complete carcass in a late stage of 
decay that, though separated into seg¬ 
ments and slightly telescoped by gentle 
transport, was held largely intact by its 
leathery integument (about 30 of the 
larger vertebrae appear to be absent 
though traces and aligned phosphate 


nodules have replaced most of the missing 
elements). Intact beached carcasses 
usually arrive bloated by gas and stiff 
from dessication. If it h<id been drifting 
for several weeks, perhaps even a month 
or two, the skull may have become 
separated from the spinal column and 
hung limply downwards, supported by the 
trachea and tough connective tissues of 
the neck. This condition would account 
for the possible acutely flexed position ot 
the skull suggested by the position of a 
cranial fragment (Fig. II). The high 
frequency of breaks near the attachment 
of the rostrum to the cranium in ichthy¬ 
osaurs suggests that the snout ot the 
Nightcliff specimen may have become 
separated from the skull and transported 
to back near the hind paddle of the 
carcass. Both the orientation of the 
carcass and the position and orientation 
of the rostrum-jaw imprint suggest that 
the ichthyosaur became lodged with its 
head end toward the sea and the body 
lying at an angle of about 60° to the wave 
line, with both the skull and its rostral 
fragment lying approximately parallel to 
the wave line. It is inferred that the 
cranium, hanging loosly from some con¬ 
nective tissue, washed back and forth 
until the rostrum was dislocated. Wave 
action was also responsible for twisting 
the tail elements upwards and forward 
over the back at which time many small 
vertebrae were dispersed. 

The fossil matrix is a fine siltstone 
containing molluscs, belemnites, wood 
fragments and numerous rounded or 
irregularly shaped phosphatic nodules 
suggesting a period of low deposition 
rate, shallowness or sea bed exposure and 
little current or wave action (Carter 
1978a, b; Von Der Borch 1970) a sedimen¬ 
tary complex not dissimilar to the mud 
flats or shallow mud bottomed lagoons 
presently bordering the Darwin area 
estuaries. Wood fragments are impounded 
by the tides in the surrounding mangrove 
areas of the present — day estuaries of 
which the fossilized wood in the deposit 
may be an analogous expression. This does 
not imply however, that the Cretaceous 
gymnosperm flora had a mangrove like 
habitus, for there are conifer wood frag¬ 
ments found throughout the Artesian 


51 



F-'. Murray 






“ g ' FANNIE BAY ICHTHYOSAUR 

V 


Kig. II. Taphonomic interpretations of the Nightcliff ichthyosaur (left) and the Fannie Bay ichthyosaur 
fossils (right): a, restored ichthyosaur; b, bloated, floating carcass, minus its left pectoral limb; c, 
stranded carcass with cranium held only by soft tissues; d, cranium is rocked back and forth by wave action 
and loses its rostrum, the fragment stranding higher up, near the pelvic fin, and the tail segment being 
twisted back on itself, torn and distended; e, headless, limbless, bloated ichthyosaur carcass Boating at 
sea; f. stranded, the carcass loses gas; g. skeletal elements .scatter within the disintegrating integument. 


Basin sedimentary record in association 
with both off shore and terrigenous 
sediments (Mary Wade, personal commun¬ 
ication) but it does seem to indicate an 
area of stranded drift wood accumula¬ 
tion. 

Summarizing the taphonomic sequence 
of events for the Nightcliff ichthyosaur; 
l)the ichthyosaur died at sea, sank to the 
bottom then floated to the surface where 
it drifted long enough for the skull to 
become dislocated from the cervical ver¬ 


tebrae and hang freely by connective 
tissue, 2) at which time the carcass stran¬ 
ded and received subsequent gentle tran¬ 
sport, suffieient to break the rostrum and 
jostle the vertebral column into 4 seg¬ 
ments, scatter and lose some centra, twist 
the tail around and wash the long axis of 
the body at a 60° angle to the wave line, 
the loose skull being driven into the body 
parallel to the wave line and the rostral 
fragment carried a metre further, also 
coming to rest parallel to the wave line 
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shortly after which time, 3) the carcass 
was incorporated into soft, muddy 
shallow water, perhaps shoreline, 
sediments. 

The Fannie Bay ichthyosaur appears to 
have had a slightly different taphonomy 
although it is probably also a stranded 
carcass. If the sediments encasing the 
fossil arc those represented by the main 
Fannie Bay outcrop, there arc also some 
differences in its sedimentary context in 
that fossilized wood is absent and the bed 
appears to be thicker, more homogeneous 
and lacks the nodular pebbles that lend a 
conglomeritic character to the formerly 
described Nightcliff matrix. SchafeV 
(1972) offers an explanation for the 
arrangement of the Fannie Bay ichthy¬ 
osaurs vertebrae. A drifting whale or 
dolphin carcass remains rigid when in¬ 
flated by gas. Supported by the trachea, 
the skull and body stay in connection for 
a long time. Eventually the skull drops 
off and undergoes its own depositional 
history. The bloated, headless carcass 
may eventually become stranded (strand¬ 
ing is the usual course of events in small, 
more or less closed ocean basins of about 
400 to 800km in area) where, if it is 
incorporated into the sediments while 
still bloated, its skeleton will be 
preserved in an orderly manner. If 
however, the gas pressure inside the body 
is released, the body collapses in a limp 
mass and the vertebral elements m;iy be 
deposited like a sack full of loose coins. 
This scenerio seems to adequately explain 
the associated headless disarrtiy of ver¬ 
tebrae exhibited by the Fannie Bay 
specimen; 1) ichthyosaur carcass, still 
bloated with gas and without skull was 
stranded on a beach with moderate or 
slight wave action, 2) the wave action, 
though gentle, was sufficient to deflate 
the carcass and reduce it to a limp mass, 
3) allowing the vertebral column to 
collapse into disarray while still within 
the integument (Fig. I Ig). 

At Casuarina Beach, the ichthyosaur 
fossils have, so far, only occurred as 
isolated elements. It is not possible to 
offer a particular taphonomic description 
for these occurrences because the 
locality is still largely unexplored. 'I'he 
isolated finds could be elements dropped 


one by one from floating carcasses into 
deeper water or they could represent 
beached ichthyosaur remains secondarily 
disassociated and transported by w;ive 
aetion. 

The taphonomy of the Darwin ichthy¬ 
osaurs does not exlude the possibility 
that they occurred in locally shallow 
seas and possibly in estuarine environ¬ 
ments, but it does imply that some may 
have drifted a sufficiently long time to 
lose their cranial elements before coming 
ashore. For whales and dolphins this 
duration is not known but it may entail 
several weeks. For seals it takes between 
14 and 15 weeks for the skull to disin¬ 
tegrate and fall away. Because of the 
unusually strong tidal flow in the Dar¬ 
win area, an object, such as a tree carried 
down the estuary by one of its streams 
may float back and forth with the tides 
for weeks without stranding. On the 
other hand, flotsom from Indonesia clut¬ 
ters the beach front at Fannie Bay after 
every major storm during the wet mon¬ 
soon. 

One might point to the relative abun¬ 
dance of ichthyosaur remains occurring in 
a rather poor preservational environ¬ 
ment as an indication that the ichthy¬ 
osaurs were once common in loctti 
Cretaceous waters, but the condition of 
the fossils also supports the hypothesis 
that the Darwin area sediments could 
represent a thanatocoenosis rather 
remote from the source of once living 
populations. 

DISCUSSION 

The condition of the Darwin ichthy¬ 
osaurs, being less than satisfactory for 
species determination, cheats us out of a 
definite exten.sion of the range of Plaivp- 
terygins austredis. 'Ihis is unfortunate be¬ 
cause as yet the range of the species is 
still not clearly delineated (Wade 1984) 
remaining confined to the sediments of the 
Artesian Basin. 

In spite of their commoness and com¬ 
pleteness as fossils, ichthyosaur dis¬ 
tribution and palaeoecology is still 
inadequately known. Wade’s (1984) 
analysis of the functional morphology of 
Flatypterygius australis draws the con¬ 
clusion that in spite of its refined marine 


53 


IV F. Murray 


adaptations for high speed swimming and 
manoeverability, the animal may have 
been confined to shallow seas and inland 
basins. 

If the Darwin ichthyosaurs eventually 
prove to be l*l(irypteryi>ius australis it im¬ 
plies at least some capability for open 
water dispersal for the species because 
the Artesian Basin and the Darwin area 
Mullaman Beds are independant sedimen¬ 
tary units (Day l%y). McCiowan (1972; 6) 
states that “at this stage of enlighten¬ 
ment, the Australian and North 
American specimens (of Plalypterygiiis) ap¬ 
pear to be so very closely similar that 
they might even be referred to the same 
species". Wade (1984) bases the separation 
of Phitypterygius australis and Platyptcrv- 
gins americaiius on the presence of an 
ulnar facet on the humerus r)f P. australis, 
the absence of which in P. americanus 
indicates that the American species de¬ 
veloped from a form in which the ulnar 
accessory had not contacted the 
humerus, while a major radial accessory 
facet developed in P. americanus. This 
seems to support the case for allopatric 
speciation of a genus apparently endowed 
with highly refined swimming and sensory 
adaptations that for all appearances 
might have been pelagic. If diagnostic 
material from the Darwin area does 
eventuate it may modify the known range 
for the species but it seems to have no 
special implications for a mechanism or 
pattern of oceanic dispersal of the genus 
since shelving waters would have been 
continuous from the mouth of the Art¬ 
esian Basin around to central North 
Australia. However, because of the posi¬ 
tion of the continents in the lower 
Cretaceous and the connection of the 
Tethys sea with proto-Atlantic and 
proto-Indian Oceans, the water gaps were 
less formidable barriers to marine disper¬ 
sal NW from Australia to N. America 
then than they arc today. Platypterygius, 
which is not known before the Aptian, 
must have become cosmopolitan sometime 
after the opening of the Tethys Sea in the 
late Jurassic. 'Hic precursor of P. aus¬ 
tralis would have swam approximately the 
same distance to have reached Australia 
then as it would in the lower Cretaceous, 
as Australia’s position remained little 


changed relative to Asia from early 
Jurassic to late Cretaceous times. The 
implications of continental drift combined 
with the parallel morphological features 
of the forelimbs of the American and 
Australian ichthyosaurs strongly sup¬ 
port Wade’s (1984) suggestion that the 
species remained almost entirely confined 
to shallow coastal waters and inland 
setis. The geological evidence for the 
Darwin region Albian indicates that the 
Darwin ichthyosaurs were similarly con¬ 
fined. 
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A REVISION OF THE GOBIID GENUS BRYANINOPS 
(PISCES), WITH A DESCRIPTION OF SIX NEW 

SPECIES 
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ABSTRACT 

The tropical Indo-Pacific gobiid genus Bryaninops Smith is reviewed and the 
genus Tenacigobius Larson and Hoese included as a synonym. These small 
fishes are commensal chiefly on gorgonians and antipatharians. The three 
previously-known species, Bryaninops eryihrops (Jordan and Seale), B. ridens 
Smith and B. yongei (Cohen and Davis), are redescribed and figured. Six new 
species are described: B. amplus, B. dianneae, B. isis, B. loki, B. nutans and B. 
ligris. These species may be distinguished from each other by a combination of 
characters including extent of gill opening, pectoral ray counts, scalation, 
teeth, colour pattern, invertebrate associate specificity and proportions of 
head and body. A key to the species is included. 

Keywords: taxonomy, ecology, Gobiidae, Bryaninops, Tenacigobius, Indo- 
Pacific species, new species, commensals, gorgonians, corals. 


INTRODUCTION 

Many of the smaller coral reef gobiid 
fishes are poorly known or undescribed. 
Gobies of the genus Bryaninops Smith are 
small (usually less than 4()mm SL), com¬ 
mensal, cryptically coloured, shallow- 
water species. They are generally not 
well represented in museum collections. 
Three species are known from the 
literature: B. yongei (Cohen and Davis) 
and B. erythrops (Jordan and Seale), 
which were first placed in the genera 
Cottogobius Koumans and Chaenogohius 
Gill respectively (Larson and Hoese 
1980), and B. ridens Smith. As a result of 
recent collecting, six new species have 
been found, three of which are widely 
distributed and often abundant. Many of 
the collections were made at Lizard 
Island, on the Great Barrier Reef in 
Australia, where Bryaninops are common 
and easily observed. 

Bryaninops is most closely related to 
four similar genera: Lohulogohius 

Koumans, Pleurosicya Weber, Luposicya 
Smith and an undescribed genus. These 
genera share the following pelvic fin 
form: cup-like fins, nearly always with a 
folding-forward of the pelvic frenum and 
thickening of the skin around the pelvic 
spines to form lobes. They are commensal 


with invertebrates and the pelvic fin 
structure seems to help them cling ef¬ 
ficiently to their invertebrate associate, 
which may grow in strong currents. 

Bryaninops was erected in 1959 by Smith 
for his new species B. ridens. Smith 
separated the genus from Pleurosicya and 
Luposicya mainly because the anterior 
half of the body was naked, with 35 rows 
of small scales present posteriorly. An 
examination of the holotype of B. ridens 
showed that the lateral line canal and 
pore pattern was similar to that in Ten¬ 
acigobius Larson and Hoese, Lobulogobius 
and an undescribed genus (in which Smith’s 
Cottogobius platycephalops belongs). Ad¬ 
ditional specimens of Bryaninops ridens 
and a new species (described below) were 
collected on the Great Barrier Reef. 
These were compared with Tenacigobius, a 
genus proposed by Larson and Hoese in 
1980 for Cottogobius yongei Davis and 
Cohen and five new species (described 
below). Both Bryaninops species have 
short snouts, distinctive fixed upright 
even teeth which tend to angle outward 
at the front of the lower jaw, with no 
large canines laterally on the lower jaw, 
whieh is curved upward anteriorly (less 
so in the new species) and is roughly 
triangular in shape from a ventral view. 
The seven Tenacigobius species usually 
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pelvic spine lobes and pocket in rrcniini (folded 
forward). 

have medium to long snouts; a straight 
lower jaw, rounded in ventral view; a 
series of fixed curved teeth arranged in 
rows of different sizes and a large 
lateral canine on each side of the lower 
jaw. In addition, Bryaninops species possess 
a small posterior process on the short 
curved premaxilla, while Tenacigobius 
have no such process and a generally 
straight premaxilla. These differences 
were considered to have been sufficient to 
separate the species groups into different 
genera. 

Characters of both these genera were 
compared with those of Lohulogobius (2 
species), Cottogobius platycephalops, 
Luposicya lupus Smith and Pleurosicya. 
Lobulogobius and C. platycephalops, alth¬ 
ough they share the pore pattern of 
Bryaninops, remain separated by having 
their gill openings free of the isthmus,the 
horizontal teeth, the nature of the pelvic 
and pectoral fin ray branching and other 
characters. Luposicya has several unique 
characters, chief of which is the lower lip 
being free at the chin and fused along the 
sides of the mandible (other genera have 
the lip fused to the chin and free along 
the sides). 

An examination of the species assigned 
to Pleurosicya (11 nominal, about 16 ac¬ 
tual) revealed that they are united by 
headpore pattern as well as tooth pat¬ 
tern; rows of fine small teeth, always 
with one or more rows of moveable 


horizontal straight teeth in the lower 
jaw (present anteriorly only in some 
species). However, the variation among 
Pleurosicya species in snout length and 
shape, tooth shape and arrangement, and 
jaw osteology within the basic arran¬ 
gement described, is as great as that 
between Bryaninops and Tenacigobius. 
Maintaining Tenacigobius separate from 
Bryaninops would, to be consistent, re¬ 
quire the creation of several genera from 
among the species of Pleurosicya. 
Therefore Tenacigobius must become a 
junior synonym of Bryaninops. 

Bryaninops remains separated from 
Pleurosicya by headpore and canal arran¬ 
gement (Pleurosicya with fused interor¬ 
bital canals and one anterior interor¬ 
bital pore present; Bryaninops with 
separate interorbital canals and a pair of 
anterior interorbital pores), teeth shape 
and arrangement (as described above), 
scalation (29-60 small scales in Bryanin¬ 
ops, 20-31 larger scales in Pleurosicya). 
fifth pelvic ray branching (base of ray is 
slender and usually branches three or 
four times in Pleurosicya-, usually bran¬ 
ches one or two times in Bryaninops with 
the ray base broad and tlattened), gen¬ 
eral host preference (Bryaninops species 
found mostly on gorgonians, antipath- 
arians and stony corals; Pleurosicya 
mostly on alcyonarians, sponges and hy- 
drozoans), and the upper hypural shape 
(always rodlike in Pleurosicya-, sometimes 
reduced to a small stub in Bryaninops). 

Counts and measurements follow Hubbs 
and Lagler (1958). Measurements were 
made by microscope with an ocular 
micrometer, and needlepoint dividers. The 
transverse scale count backwards (TRB) 
is made from the anal fin origin upward 
and backward to the second dorsal fin 
base. Head length (HL) is measured to 
the upper attachment of the opercular 
membrane. Gill raker counts include all 
rudiments. Pectoral ray counts often 
vary from left to right side of the fish; 
whenever possible pectoral counts were 
made from the left pectoral. An asterisk 
indicates counts of holotype in the species 
descriptions. Numbers in parentheses 
after particular counts indicate the num¬ 
ber of specimens with that count, or the 
range of counts. 
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Revision of gobiid genus Bryaninop.s 


Type specimens are deposited at the 
following institutions: the Australian 
Museum, Sydney (AMS); Academy of 
Natural Sciences, Philadelphia (ANSP); 
British Museum (Natural History), Lon¬ 
don (BMNH); Bernice P. Bishop Museum, 
Honolulu (BPBM); California Academy 
of Sciences, San Francisco (CAS); 
Laboratory of Ichthyology, The Crown 
Prince’s Palace, Tokyo (LICPP); Victoria 
Museum, Melbourne (NMV); Museum 
National d’Histoire Naturelle, Paris 
(MNHN); Northern Territory Museum of 
Arts and Sciences, Darwin (NTM); 
Queensland Museum, Brisbane (QM); 
Royal Ontario Museum, Toronto (ROM); 
South Australian Museum, Adelaide 
(SAM); Senckenberg Museum, Frankfurt 
(SMF); National Museum of Natural His- 


canal above posterior edge of eye. Head, 
pectoral base and breast naked, rest of 
body variably covered with small ctenoid 
scales (usually 30-60 in longitudinal 
count). Transverse scales 1-17 (Tables 2 
and 3). Eyes moderately large, placed 
dorsolaterally. 

Jaws with inner band of fine pointed 
teeth, an outer row of large curved 
teeth, and pair of canines (present in all 
species) placed behind these rows at sym¬ 
physis of lower jaw. Outer row teeth 
much enlarged in males, but generally 
reduced in females. In most species, at 
least 1 canine always present at midside of 
lower jaw, which is slightly curved up¬ 
ward. Outer row of large teeth in upper 
jaw generally restricted to front of jaw. 
Tongue usually bi- or trilobed. Gill 


Table I. Frequency distributions for numbers of pectoral fin rays, dorsal and anal fin elements of the species of Pryaninops (asterisks indicate 
counts of holoiypes). 
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tory, Washington (USNM); Western Aus¬ 
tralian Museum, Perth (WAM); Yok¬ 
osuka City Museum, Yokosuka (YCM). 

SYSTEMATICS 

Genus Bryaninops Smith 

Bryaninops Smith, 1959:216 (type species B. 

ridens Smith, 1959, by original designation). 
Tenacigohius Larson and Hoese, 1980:39 (type 
species Cotiogobius yongei Davis and Cohen, 
1969, by original designation). Syn. nov. 

Slender gobies with united cup-like 
pelvic fins, frenum nearly always folded 
to form an anteriorly-facing pocket, skin 
covering pelvic spines thickened, forming 
lobes (Fig.l). Pectoral rays 12-17, lower¬ 
most few rays usually unbranched and 
somewhat thickened. Second dorsal rays 
1,6-1,9; anal rays 1,6-1,19 (Table 1). Two 
separate interorbital lateral line canals 
present, usually with interconnecting 


opening extends from upper pectoral base 
to below pectoral base or to under eye. 

Bayer and Harry-Rofen (1957) first 
noted the association of Bryaninops and 
coelenterates in Palau, where they ob¬ 
served the gorgonian seawhip Junceella 
and an undescribed goby ‘allied to the 
genus Cotiogobius'. The fish pick plankton 
drifting past, by rapidly darting out a 
short distance into the water column to 
take a food item before darting back to 
cling to its associate. Most Bryaninops 
species will not voluntarily leave the 
associate unless unduly stressed (by 
rotenone or a diver attempting its cap¬ 
ture). When a fish does leave the as¬ 
sociate under these conditions it swims in 
short bursts, propelled mostly by the 
pectoral fins, and searches immediately 
for a substrate on which to cling. 

Some gobiid fishes such as the coral 
commensal Paragohiodon (Lassig 1977), 
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Table 2. Frequency distribution of transverse backward scale counts of the species of Bryaninops (asterisks indicate counts of holotypes). 
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Table 3. Frequency distribution of longitudinal scale counts of the species of Bryaninops ( 

^asterisks indicate counts of holotypes). 
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and several Caribbean gobies (Robertson 
and Justines 1982) have been known to 
change sex. In Paragobiodon, a group of 
females and 1 male inhabits each coral 
colony. Removal of the male causes the 


largest female to become a male. Bryanin¬ 
ops may be protogynous also, as several 
species live in colonies in which there are 
many females and 1 or a few males. Field 
or aquarium study is needed to test this. 
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Revision of gobiid genus Bryiminops 


The known distribution of Bryaninops 
species largely reflects collecting ef¬ 
fort. They occur from the Seychelles 
across to the Pacific as far as Rapa and 
Hawaii, with only 3 species entering the 
Red Sea. 

Osteological characters based on 3 
specimens (2 B. amplus sp. nov. and 1 B. 
yongei) include; branchiostegal rays 5; no 
dorsal post-cleithrum; no mesopterygoid; 
metapterygoid not in contact with quad¬ 
rate; posterolateral flange of hyo- 
mandibular in contact with dorsal process 
of preopercle; no preopercular process 
connecting symplectic; sphenotic with 
pointed flange forming part of posterior 
edge of orbit; frontal short, with wide 
posterior wings, and raised angled ridge 
around dorsal and posterior part of 
orbit; supraoccipital with sagittal crest 
posteriorly, and lateral wings an¬ 
teriorly; sphenotic with dorsal process 
extending upward to meet supraoccipital, 
separating frontals from epiotics; glosso- 
hyal broad, spatulate; scapula absent; 
vertebrae 10-1-15 plus urostylar centrum 
(26); dorsal ribs associated with ver¬ 
tebrae 1-10 or 11 to all ribs attached and 
elongate; ventral ribs on vertebrae 3-9, 
ventral postcleithrum below vertebra 2; 
anteriorly-directed fingerlike ventral 
processes of each pelvic bone contiguous, 
tips slightly expanded or knoblike, and do 
not diverge greatly; pelvic spines slightly 
to quite curved, with flattened knob at 
tips in large specimen: caudal skeleton 
with upper and lower hypural plates fused 
to urostyle; single epural with large 
dorsal flange; upper hypural narrow, 
splint-like or a short stub, articulating 
with upper hypural plate; parhypural 
free, with thin ventral flange. 

Key to Species of Bryaninops 
1. Curved canine tooth at middle of 
side of lower jaw, jaw rounded in 
ventral view, rows of different¬ 
sized sharp curved teeth present .3 

No curved canine at midside of 
lower jaw, jaw somewhat trian¬ 
gular in ventral view, rows of up¬ 
right even pointed teeth present, 

mostly toward side of jaw.2 

2(1). Body usually fully scaled, scales 
reaching to pectoral base (33-50 


lateral rows); snout short (30% in 
HL); gill opening reaching nearly 
to eye; commensal only on Isis hip- 

puris (Western Pacific) . isis 

Body usually partly scaled, scales 
reaching to below 2nd to 4th first 
dorsal spines or less (31-37 lateral 
rows); snout very short (26% in 
HL); gill opening reaching to 
preopercular edge or a little 
beyond; commensal on Porites and 
Millepora spp (Red Sea, Indo-West 
Pacific) . ridens 

3(1). Pectoral rays unbranched at all 
sizes; gill opening extends to below 
posterior edge of eye; ventral half 
of body dark to dusky (deep violet- 
red when live), internal bars rarely 
visible (Indo-West Pacific) . erythrops 
Some pectoral rays always bran¬ 
ched (unless 10-11mm juvenile); gill 
opening variable; usually faint or 
dark internal bars visible or with 
head and body compressed and eyes 
lateral .4 

4(3). Pectoral rays 13 (rarely 12 or 14); 
gill opening to lower pectoral base 
or slightly further forward (Indo- 

West Pacific) . tigris 

Pectoral rays 14-17 (rarely 13); 
gill opening variable .5 

5(4). Posterior interorbital pore or pair 
of pores absent; scales on sides of 
body usually extend only as far 
forward as second dorsal fin origin; 
TRB only 1 or 2 scale rows; head 
and body compressed (Red Sea, 

Indo-West Pacific) . natans 

Posterior interorbital pore or pores 
usually present; scales on sides 
usually extend forward to behind 
pectoral fin; TRB 9-14; head some¬ 
what depressed.6 

6(5). Gill opening restricted, extending 
to lower edge of pectoral base and 
occasionally reaching forward to 
below posterior margin of preoper¬ 
culum .7 

Gill opening wider, extending for¬ 
ward to posterior edge of eye or at 
least past posterior margin of 
preoperculum .8 
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7(6). Body bars golden-brown to brown 
when live, generally distinct in 
preserved material; head depth 50% 
or more of head length; scalloped 
grooves present along lower edge 
of preoperculum ( Red Sea, Indo- 
West Pacific) . yongei 

Body bars brownish-orange to red 
when live; usually indistinct in 
preserved material; head depth less 
than 50% of head length; no 
scalloped grooves present along 
lower preopercular edge (occasion¬ 
ally slight indentations along mar¬ 
gin) (I ndo-West Pacific) . ampins 

8(6). Head and body very slender (BDA 8 
times in SL); head depth at least 2.5 
in head length; snout narrow; 
pelvics broad and flattened and 
reach anus; pelvic frenum smooth, 
without folded-forward pocket (Fiji 

Islands) . dianneae 

Head and body not so slender (BDA 
6-8 in SL); head depth susually twice 
in head length; pelvics cup-like, do 
not reach anus, pelvic frenum with 


anteriorly-facing pocket (Indo- 
West Pacific) . loki 


Bryaninops yongei 
(Davis and Cohen), comb. nov. 

(Figs 1-4) 

Cottogobius yongei Davis and Cohen, 1969: 749- 
769. 

Tenacigobius yongei — Larson and Hoese 1980. 
Tenacigobius sp. 9 — Wass 1984. 

Type material. HOLO I YPE - USNM 2()()4()2. 
Cf 2,lniin SL. Borneo. Darvcl Bay, west 
of Tatagan Island, living on Cirrhipathes whip, 5- 
6m, hand, W.P. Davis and D.M. Cohen, 7 
February 1965. PARATYPES - USNM 2()()4()3, 
7 specimens (spec.), l().5-24mm SL, same data as 
holotype. 

Additional material. HAWAII: USNM 
203238, 2 spec, both 20mm SL, Oahu, LahiLahi 
Point, 26 May 1968; USNM 203237, 2 spec. 13.5- 
14mm SL, Puako, November 1967. AUSTRAL 
ISLANDS: BPBM 17190, d* 19mm SL, Rapa 
Island, north of Rapa Iti, off entrance to Haurei 
Bay, 27 January 1971. WEST PACIFIC: AMS I. 
21389-001, 9 17 mm SL, American Samoa, 
Tutuila, Pago Pago Bay, 24 May 1979; AMS I. 
20725-002, 3 spec. 19.8-26mm SL, American 
Samoa, Tutuila, Pago Pago Bay, 27 October 
1978; AMS I. 22931-001, $ 16.5mm SL, Fiji, 


Malololailai, 28 March 1980; CAS 36876, cT 
21.5mm SL, Palau, Iwayama Bay, shore of 
southeast peninsula of Koror Island, at mouth 
of Oyster Pass, 18 October 1955. JAPAN: 
LICPP 1977049, 2 spec. 14.5-25mm SL, Okinawa, 
Kuroshima, Ishigaki City, 3 .September 1977. 
WEST INDIAN OCEAN: ANSP 152964, 2 spec. 
18-23mm SL, Amirantes Islands, D'Arros 
Island, off east end of island, 6 March 1964; 
ANSP 152484, cf 20mm SL, Seychelles, off 
north tip of Mahe Island, north of North 
Island, 15 February 1964. OUEENSLAND, 
GREAT BARRIER REEF: AMS 1. 22613- 035, 
2 spec. 24.5-25mm SL, North Escape Reef, 1 
November 1981; AMS 1. 229,32-001,2 spec. 18..5- 
21mm SL, Lizard Island, North Point, on 
dropoff, 13 February 1975: AMS 1. 22933-001. 

2 spec. 24-26mm SL, Lizard Island, off Chin¬ 
aman’s Head, 13 November 1975; AMS I. 22934- 
001, 9 24mm SL, Lizard Island, between South 
and Palfrey Islands, over reef edge, 13 
November 1975; AMS I. 229.35-001,2 spec. 20.5- 
25mm SL, Lizard Island, off Granite Bluff, 4 
November 1975; AMS I. 22936-001. 2 spec. 19- 
20mm SL, Lizard Island, coral cliff between 
Bird Islet and South Island, 16 November 
1975; AMS I. 229.37-(K)l, 2 spec. 18-18.5mm SL, 
same locality as preceding; AMS I. 22938-001, 

3 spec. 15-20.5mm SL, Lizard Island, North 
Point dropoff, 2 November 1975; AMS I. 22939- 
001,2 spec. 24.5-26.5mm SL, Lizard Island, Mrs 
Watson’s Beach, 17 November 1975; WAM P. 
28038-001,2 spec. 19- 23.5mm SL, same data as 
preceding; AMS I. 22940-001, 2 spec. 21.5- 
25.5mm SL, Lizard Island. Sand Cay, north 
side on reef wall. 9 November 1975; QM 1. 
20387, 2 spec. 15-18mm SL, same data as 
preceding; NTM S. 10841-001.4 spec. 14-26.5mm 
SL, Lizard Island, North Point, 4 February 
1977; AMS 1. 22957-001, O' 22mm SL. Lizard 
Island, North Point, 22 November 1975; NMV 
A. 3251, 9 14.5mm SL, same locality as 
preceding; SAM F. 4736, 3 spec. 14-22.5mm SL, 
Lizard Island, east side of North Point, 28 
November 1975; AMS I. 22941-001,9 24mm SL, 
Lizard Island, outer reef slope between Bird 
and South Islands, 1 February 1977; NTM S. 
10839-001, 2 spec. 20.5-21.5mm SL, same data as 
preceding; CAS 53207, 2 spec. 23-25mm SL, same 
data as preceding; NTM S. 10840-001, 2 spec. 
25.5-26.5mm SL, Lizard Island, coral cliff 
between Bird and South Islands. 14 February 
1977; BPBM 29314, cT 19.5mm SL, Yonge Reef, 
groove by reef wall, 26 November 1975; ANSP 
152483, ^ 27mm SL, Yonge Reef, sandy valley 
with vertical coral cliffs, 12 November 1975; 
AMS 1. 24062-001, 3 spec. ll-28mm SL, Yonge 
Reef, on dropoff on outer reef, 7 February 
1977; AMS 1. 24063-(K)l, 2 spec. 20-24mm SL, 
Swains Reef, 15 September 1974; AMS 1. 24064- 
001, 2 spec. 18-19.5mm SL, John Brewer Reef, 
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15 February 1974; ROM 43005, cT 21.5nim SL. 
Wheeler Reef, northeast of Townsville, 9 
October 1977; QM 1. 20388, cT 18.5mm SL, 50 
miles east of Cardwell, Sand Cay Reef, 26 
March 1977; AMS 1. 20965-001,2 spec. 22-24mm 
SL, northeast of Dunk Island, western face of 
No Name Reef, 27 February 1979. 

Diagnosis. A small goby (up to 3()mm 
SL), compressed posteriorly and roughly 
triangular in cross-section anteriorly, 
with flattened apex dorsally. Second 
dorsal rays usually 1,8-9; anal rays 
usually 1,8-9. Pectoral rays usually 15- 



Fig. 2. Lateral line canals and pores in Bryaninops 
yongei holotype. 

16, lowermost 3-6 rays unbranched and 
somewhat thickened distally. Pelvic fins 
cup-like, with pocket-like frenum thick¬ 
ened, folded and lobed; membrane 
surrounding pelvic spines also thickened 
and rugose. Anterior preopercular edge 
slightly scalloped, grooves present con¬ 
taining sensory papillae. Gill opening 
reaches ventrally to below pectoral 
base. Teeth sexually dimorphic. Mean 
longitudinal scale count 40, TRB 12. 

Description. First dorsal spines VI (in 
74)*; second dorsal 1,7-1,9 (1,8 in 

holotype) Anal 1,7-1,10 (L8 in holotype). 
Pectoral rays 13-17 (15 in holotype). 
Longitudinal scale count 26-58, with mean 
of 40 (44 in holotype). TRB 3-16, mean of 
12*. Anal rays unbranched. Most dorsal 
rays unbranched. Segmented caudal rays 


15(1), 17(6). Branched caudal rays 9(1), 
11(3), 12(2), 13(1). Gill rakers very 

short, stubby, with fine spines. Lower 
quarter or less of first gill arch bound 
by membrane to opercular wall. Rakers 
2+\+l (4), 2+l+ii (1), 3-1-14-7 (2). Ver¬ 
tebrae 104-15 (plus urostyle) = 26 (2). 

Body moderate, rounded anteriorly, 
compressed posteriorly. Range of 
morphometries in Table 4. Body depth at 
anus averages 15% (12.4-18.4%) of SL. 
Head length averages 31% (27.8-35.6%) 
of SL, head width greater than head 
depth. Head appears square in cross-sec¬ 
tion. Head depth averages 54% (43.8- 
60.9%) of head length. Snout appears 
roughly square to rectangular when 
viewed from above. Eye 28% (21.3-32.0%) 
of head length, placed dorsolaterally. 
Jaws reach to below mid eye or to an¬ 
terior half of eye. Tongue trilobed, 
occasionally blunt or rounded. Teeth as 
in generic diagnosis, but with considera¬ 
ble sexual dimorphism. Females with only 
1 or 2 caniniform teeth in the upper jaw. 
Lower jaw symphyscal teeth and large 
teeth on mid-side of the jaw often reduced 
in size. Males may have 7 or 8 large 
curved teeth across fronts of both jaws, 
with teeth at sides of jaws (often the 
largest) flared outwards. Large males 
(such as holotype) have teeth at sides of 
lower jaw which may be large, almost 
straight and project nearly horizon¬ 
tally. 

Lateral line canals of head as in Fig. 2; 
often interconnecting canal across in¬ 
terorbital is absent, or canals may be 
open. Sensory papillae of head as in Fig. 3, 
with small fleshy suborbital knob present. 
A groove may be present under eye, 
incorporating row of cheek papillae. 
Lower preopercular edge sculptured 
around 3 or more shallow grooves; each 
groove containing row of 2-4 sensory 
papillae. Underside of lower'jaw along¬ 
side lip and lower end of opercle may be 
scalloped also. 

Arrangement of scales on body vari¬ 
able; may extend only as far as to below 
sixth dorsal spine (as in many specimens 
from Lizard Island, Qld) or reach for¬ 
ward to just over opercle, leaving most of 
area behind pectoral fin naked (as in most 
Hawaiian specimens). In juvenile specimens 
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Flcad papillae of Bryaninops yungei. 25mm SI. cf. 

longitudinal scales are restricted to mid¬ 
sides, and may not reach forward to 
below first dorsal fin. Midline of belly 
naked. 


Pelvic fins short, 18% (13.3-21.5%) of 
SL, not reaching anus, generally cup-like 
in form, although occasionally flat¬ 
tened. Pelvic spine lobes variably dev¬ 
eloped, often elongated and much-fol¬ 
ded. Pelvic spines curved inward. Davis 
and Cohen (1%8, figs. 5 and 6) illustrated 
the pelvic fins. 

Female genital papilla short, bulbous, 
with 2 or more lobes at tip. Male genital 
papilla short and flattened, broad at 
base, narrower at tip, which is slightly 
expanded and fimbriate. 

Colour in life. Head and body trans¬ 
parent, with vertebral column and 


I able 4. Prtiportional measuremcnis of Hryaninops yongei expressed as percentages 
number of specimens. 

of standard 

length (or heac 

length where indicated). N = 


Hoiaivpe 
US.\'.\f 2IMN()2 

Range 

Males 

Mean 

,V 

Range 

Females 

Mean 

.V 

Standard length 


13.5-27.0 

22.9 

34 

13.5-28.0 

19.9 

33 

Head length 

.31.3 

29,1-.35,6 

31.2 

34 

27.8-34,3 

31.4 

33 

Head depth 

16.y 

14.4-18.8 

16.6 

34 

14.2-20.7 

16.7 

33 

Hcatl width 

18.7 

17,2-22.7 

20.7 

33 

16.8-22.5 

19.5 

33 

Body depth at anus 

1.5.2 

12.4-16.5 

14.8 

33 

12.8-18.4 

14.9 

32 

C audal fin length 

19.6 

16.7-21.7 

19.3 

33 

15.8-21.7 

19.1 

33 

Pectoral fin length 

19.1 

16.0-22.0 

20.1 

34 

15.5-22.9 

19,6 

33 

Pelvic fin length 

17.(1 

15.2-21.5 

18.3 

34 

13.3-21.3 

18.3 

33 

Snout length (in HI.) 

29.2 

25.6-.39.0 

31.9 

34 

21.3-36.3 

29.7 

33 

Eye width (in HI.) 

2.5.0 

24.4-31.7 

27.9 

34 

21.3-32.0 

28.1 

33 

Upper jaw length (in MI.) 

44.4 

.34.9-.50.6 

45.8 

34 

.36,8-46.5 

41.7 

33 

Interorbital width (in III,) 

19.4 

11.0-17.9 

14.8 

34 

7.9-21.7 

15.2 

33 

Caudal peduncle length 

21.3 

13.9-21,9 

17.9 

33 

13.1-23.0 

18.0 

32 

C audill peduncle depth 

10,(1 

6.7-12.1 

8.5 

34 

4.6-9.6 

8.0 

33 



Fig. 4. Bryaninops yongei on Cirrhipathes whip at Yonge Reef, Old, 12m depth. Photo by Neville Coleman. 
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peritoneum white to silvery-white or light 
gold (Fig.4). Three brown bands overly¬ 
ing peritoneum (bands appear as roughly 
rectangular blotches when viewed from 
side). Three more brown blotches within 
the body musculature along ventral 
midline posteriorly, last blotch just 
before caudal fin. These ventral blotches 
range in colour from rich brown to khaki- 
brown to red or gold-tinged brown. Six 
narrow bars extend from ventral blot¬ 
ches past vertebral column, forming dis¬ 
tinct spots dorsally where bars reach 
body surface. Bars may be same colour as 
ventral blotches or be brighter red or 
golden colour. Underside of body, es¬ 
pecially along anal fin, may be mottled 
lightly with brown, intensified at base of 
each large ventral blotch. 

Pectoral base covered with large 
brown or reddish blotch, occasionally 
forming an intense curved streak. Head 
with brownish blotches on opercle, along 
edge of preopercle, and scattered spots 
around eye and suborbital (these mark¬ 
ings variable). A distinct red to red-gold 
stripe extends from eye to eye around 
snout, covering tip of upper lip. Dorsal 
surface of head with paired reddish spots, 
and band joining eyes across posterior 
interorbital space. A second, broader 
band may extend across space just behind 
eyes. Surface of brain visible, with golden 
to reddish variable markings. Eyes bright 
golden, with edge of eye usually darker, 
rimmed in red or golden-brown. Ventral 
half of eye often vermiculated with red 
or brown as an extension of the snout 
stripe. Lips, especially upper, often light 
yellow-gold. 

Fins clear, pelvics maybe slightly yell¬ 
owish. Some heavily marked specimens 
have red anal fins, red dorsal fin bases 
and ventral half of caudal red. Occas¬ 
ionally a blotch present at lower caudal 
fin base, usually reddish or brown. Live 
colouration well illustrated by Davis 
and Cohen (1968) and Coleman (1974). 

Colour in alcohol. Much of colour pat¬ 
tern obscured by musculature. Pectoral 
base stripe, snout stripe, dorsal spots and 
bases of ventral blotches usually visible. 
Brown body bars often visible through 
body wall. 


Comparisons with other species. One of 3 
species with a restricted gill opening, B. 
yongei is distinguished from the other 2 
{B. ampins, B. tigris) by a combination of 
characters including: 15-16 pectoral 
rays, scalloped grooves along preoper- 
cular edge, head depth greater than 50% 
of head length, and body somewhat 
stocky (HL 31% of SL). The species 
figured by Axelrod and Burgess (1976) as 
Cottogobius yongei refers to B.amplus sp. 
nov. 

Remarks. Bryaninops yongei is found in 
association with the antipatharian sea 
whip, Cirrhipathes anguina (Dana). The 
whip is locally common on coral reefs, but 
is rarely abundant. It may be found on 
dropoffs in strong current, or on more 
sheltered back-reefs, at depth ranging 
from 3-45 meters. B. yongei occurs in 
male-female pairs, one pair per whip, with 
one to several juveniles sometimes 
present. Sex reversal probably occurs, 
with the largest juvenile first settling 
out on the whip becoming the male, the 
next largest remaining female. Occasion¬ 
ally, there will be another female 
present, a little smaller than the male- 
female pair. Four B. yongei have been 
collected from a single whip: a male and 
female 26mm SL, one male 22mm SL and a 
14mm juvenile (probably female). Al¬ 
though the C. anguina were not measured 
when collecting B. yongei from them, it 
would appear from underwater observa¬ 
tions that long whips (1.5-2m) support 
large adults and groups of juveniles, 
while shorter whips (less than Im) tended 
to support only one or a pair of adult fish 
or several juveniles. 

Nests of B. yongei have been observed 
at Lizard Island. On the seawhip, a band 
about 2.3cm wide is cleared of living 
tissue, at a spot 15 to 25cm down from the 
tip. The eggs are laid in a wide band over 
the exposed skeleton. 

This species is common from Indonesia 
eastward to Hawaii. So far only three 
specimens are known from the Indian 
Ocean (Seychelles) and Amirantes 
Islands. The seawhip Cirrhipathes anguina 
has also been recorded from the Mal¬ 
dives. Goren (1983) has recorded B. yon¬ 
gei from the Red Sea (Elat), living on a 
Cirrhipathes sp. 
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Bryaninops amplus sp. nov. 

Wsl6) 

rv|H' material. I lOI,() l VPl- - AMS 1.22916- 
(X)l, o' 29mm SL, Great Barrier Reef, Lizard 
Island, in lagoon off east tip of Palfrey Island, 4- 
lOm, from sc'dwh\p Junceella frcigili.s, quinaldene, 
H.K. Larson, 10 February 1977. PARATYPLS- 
HAWAIL BPBM 27979, o” .^2mm SL, Kona, 
Kamoa Point, 30m, from mooring line, hand, P. 
Lobel, 6 March 19K2; BPBM 29317, 9 
spec. 22.5-40.5mm SL, Kona, 30m, from current 
meter moorings, hand, P. Lobel, 14 October 
1982; NTM S. 11082-001, O'40mm SL, same data 
as preceding; NTM S. 10993-001, 4 spec. 31- 
36mm SL, Kona, Kamoa Point, 30m, from 
current meter moorings, hand. P. Lobel, 28 
April 1982; USNM 263765, 2 spec, 35-.36mm SL, 
Kona, Kamoa Point, 30m, came up on current 
meter. P. Lobel. 21 August 1982. MICRON¬ 
ESIA: CAS 50732, 2 spec. 24-26mm SL, Caroline 
Islands, Palau, Iwayama Bay, shore of south¬ 
east peninsula of Koror, 18 October 1955. 
PHILIPPINES; AMS 1. 21913-001, 20 spec. 22- 
46mm SL, Batangas Province, Anilao Beach, 
on 20m dropoff, on bamboo fishtrap l-2m below 
water surface, D.F. Hoese, 23 April 1980. 
JAPAN: LICPP 1977050, 3 spec. 14.5-16mm SL, 
Okinawa, Kuroshima, Ishigaki City. 3 Septem¬ 
ber 1977; LICPP 1980169, 3 spec. 22.5-36mm SL, 
Japan, Wakayama Prefecture, Kushimoto, 
Gongen, 24m, from Elliselki gorgonian, 24 
November 1980. WEST INDIAN OCEAN: 
ANSP 152965. 19 spec. 12.5-2lmm SL, Amiran- 
tes Islands, D'Arros Island, off cast end of 
island offshore of Sta. F-87, 6 March 

1964;LISNM 263766, O' 29.5mm SL. Seychelles, 
near Cerf Island, northeast of Madagascar, 
60-70m trawl, 'Anton Bruun' cruise 9. 16 
December 1964. WESTERN AUSTRALIA: 
WAM P. 25109-002, 3 spec. 8.5-15.5mm SL, 
Dampier Archipelago, Kendrew Island, I Sep¬ 
tember 1974. NORTHERN TERRITORY: 
NTM S. 10018-001, 2 spec. 27-30.5mm SL, 
Cobourg Peninsula, Coral Bay, 5-6m, from 
Junceelta fragilis seawhips, hand, H.K. Larson, 
18 October 1981; ANSP 152486, 2 spec. 21.5- 
26mm SL, Port Essington, Sandy Island Num¬ 
ber Two, north end of island on rather open 
bottom, lOm, from J. frctgilis. hand, H.K. Lar¬ 
son, 21 October 1981; SMF 19956, $ 19mm SL, 
same data as preceding; NTM S. 10024-001, 3 
spec. 26-31mm SL, same data as preceding; NTM 
S. 10004-030, 8 spec. 13-35.5mm SL, Port Essing¬ 
ton, Sandy Island Number Two. 10m, rotenone, 
H.K. Larson, 21 October 1981. QUEEN¬ 
SLAND: NTM S. 10838-001.2 spec. 26-30mm SL. 
Yeppoon, Keppel Bay, 8m, on grey seawhip, N. 
Coleman, 25 .September 1974; AMS 1. 22917- 
001, $ 19mm SL, same data as preceding but 
collected from red Jimceella sp. whip; AMS 1. 


24065-001, 3 spec. 33.5-36.5mm SL, reef four 
and a half miles off .Mooloolabah. 23m, from 
EllL'iella maculalu seawhips, S. Parish, 30 Novem¬ 
ber 1975; CAS 53211, cf 26mm SL. Wistari 
Reef, 30m, from gorgonian whip, N. Coleman, 
29 November 1974; AMS 1. 22919-001, 4 spec. 

16.5- 20mm SL, Pandora Reef by Palm Islands, 
6m, from J. fragilis whips, hand, H.K. Larson, 8 
December 1980; AMS 1. 22920-001,3 spec. 16.5- 
25mm SL, same data as preceding; OM 1. 20390, 
9 20mm SL, same data as preceding; BMNH 
1984.10.18.1-2, 2 spec. 20.5-22mm SL. Pandora 
Reef by Palm Islands, 10m. from/, fragilis whip, 
hand, ILK. Larson, 7 December 1980; MNHN 
1984-702, cf 24mm SL. east of Hinchinbrook 
Island, Trunk Reef. lOm, on side of bommie, 
froniJ. sp. whip, D. Young. 11 September 1977; 
NMVA A. 3248, 2 spec. 16-20mm SL, Lizard 
Island, dropoff at North Point, Il-14m, from J. 
fragilis whip, hand. H.K. Larson, 13 February 
1975; AMS 1. 22925-(X)l. O' 26mm SL, Dccapolis 
Reef, reef slope with rubble and gorgonians, 6- 
12m, from J. fragilis seawhip, hand, H.K. Lar¬ 
son, 14 November 1975; AMS 1. 
22926-001, cf 29mm SL, Lizard Island, on steep 
dropoff halfway between Bird and South 
Islands, 10-15m, from J. fragilis whip, noxfish, 
H. Larson, 14 February 1977; NTM S. 10837- 
(X)l, 2 spec. 21-25mm SL, Lizard Island, reef 
slope between Bird and South Islands, 6-lOm, 
from J. fragilis. noxfish, ILK. Larson, 14 
February 1977; SAM F. 4737, 2 spec. 18-25.5mm 
SL, Lizard Island, reef slope between Bird and 
South Islands, from J. fragilis seawhip, 14m, 
hand, H.K. Larson, 6 February 1977; AMS 1. 
22927-(X)L cf 24mm SL, Lizard Island, north 
side Sand Cay, coral boulders on sand. 2-14m, 
from J. fragilis seawhip. hand, H.K. Larson, 9 
November 1975; WAM P. 28039-001, 4 spec. 

16.5- 24.5mm SL. Linnet Reef, 14-15m. scattered 
coral knolls, from J. juncea seawhip, hand, 
FI.K. Larson, 22 November 1975; QM 1. 20389, 
7 spec. 15-26mm SL, Lizard Island, Sand Cay. 3- 
24m, reef slope, off J. juncea seawhip, roten¬ 
one, D.F. Hoese and party, 27 November 1975; 
AMS 1. 22928-001,2 spec. 17-18mm, SL, Lizard 
Island, over dropoff north of South Island, 
12-15m, from J. fragilis seawhip, hand, H.K. 
Larson, 16 November 1975; BPBM 29312, 4 
spec. 16-23.5mm SL, Lizard Island, north side 
Sand Cay, coral boulders on sand, 2-14m. from 
J. fragilis whip, hand, H.K. Larson, 9 November 
1975; ROM 43(X)6, 2 spec. 17.5-22mm SL, Lizard 
Island, reef slope off Granite Bluff, 12-15m, 
from J. fragilis seawhip, hand, H.K. Larson, 4 
November 1975; USNM 261381,2 spec. 21-23mm 
SL, same data as preceding; AMS 1. 22916-002, 
2 spec. 21-23mm SL, same locality as holotype; 
AMS 1. 22929-001, $ 23.5mm SL, Decapolis 
Reef, 10-12m, from J. fragilis seawhip, hand, 
H.K. Larson, 14 November 1975; AMS 1. 20990- 
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Segmented caudal rays 16(4), 17(5). Bran¬ 
ched caudal rays 11(9). Anal rays un¬ 
branched. Gill rakers very short and 
with fine spines. Lower quarter or less of 
the first gill arch bound by membrane to 
opercular wall. Rakers l + l-t-4(l), 
l-fl-t-5 (3), 1 + 14-6 (2), 2+1+4 (1), 2+1+5 
(2), 2+l+6(6), 2+1+7 (2)\ 3+1+5 (1). 

Body somewhat elongate and 
compressed. Range of morphometries in 
Table 5. Body depth at anus 13% (10.4- 
15.2%) of SL. Large specimens (35-4()mm 
SL) are more robust in appearance, and 
eyes are slightly smaller in proportion to 
the body. Head length averages 30% 
(25.9-34.1%) of SL, and head width 
greater than head depth. Head depth 
averages 45% (39.0-52.1%) of head len¬ 


003, 26 spec. 15-27mm SL, Decapolis Reef, D.F. 
Hoese, 2 December 1978; AMS I. 22930-001, 9 
18mm SL, Decapolis Reef, 10-12m, from J. 
juncea, whip hand, H.K. Larson, 14 November 
1975. 


Diagnosis. A small goby (up to 46mm SL), 
somewhat elongated, compressed pos¬ 
teriorly, more rounded anteriorly. 
Second dorsal rays usually 1,8; anal rays 
usually 1,8. Pectoral rays usually 15-17, 
the lowermost 2-4 rays unbranched, and 
slightly thickened distally. Pelvic fins 
short and cup-like, skin surrounding 
pelvic spines thickened and lobed. Gill 
opening extending ventrally to below 
pectoral base. Teeth similar in male and 
female. Mean longitudinal scale count 
53, TRB 13. 


Fig. 5. Holotype of Bryaninops amplus. 29mm SL cT, AMS I.22916-(X)1, from Lizard Island. Old (colour 
pattern on body omitted). 


Description. First dorsal spines VI (in 
146)*; second dorsal L6-I,9 (1,8 in 

holotype). Anal 1,6-1,9 (1,8 in holotype). 
Pectoral rays 14-17 (16 in holotype). 
Longitudinal scale count 37-69, with a 
mean of 53 (57 in holotype). TRB 5-17, 
with a mean of 13 (15 in holotype). 


gth. Head appears roughly triangular in 
cross-section (apex dorsally). Snout ap¬ 
pears rectangular when viewed from 
above. Gill opening extends a little past 
pectoral base. Eye 27% (21.4-33.3%) of 
head length, placed dorsolaterally. 
Jaws equal, reaching to below anterior 


Table 5. Proportional mcasuroincnls of Hrxuninops expressed as percentages ol staruhird length (or head length where indicitted). N - 

number t)f specimens. 


Hohtvfx- 

AMI) 1. 22^I6-(H)J Ka/tfic 

Males 

Mean 

,V 

Range 

Pemales 

Mean 

N 

Standard length 

29 

20.0-46.0 

29.5 

38 

15.0-40.5 

24.9 

61 

Head length 

.30.0 

26.4-.34.I 

29.7 

.38 

25.9-32.5 

.30.6 

61 

Head depth 

1.3.8 

11.9-1.5.1 

13.4 

38 

11.1-16.2 

13.5 

61 

ficad width 

17.6 

14.8-19..5 

17.1 

38 

15.6-20.0 

17.3 

61 

Body depth at anus 

13.4 

10.4-1.5.2 

12.8 

38 

10.9-14.5 

12.7 

61 

Caudal fin length 

\5.5 

15.6-19.5 

17.8 

36 

15.3-20.5 

17.9 

59 

Pectoral fin length 

14.8 

14.1-17.4 

16.4 

38 

15.0-19.2 

17 1 

61 

Pelvic fin length 

12.8 

10.5-15.2 

13.7 

38 

9.7-15.0 

12.8 

61 

Snout length (in HL) 

33.3 

25.6-.39.1 

31.3 

38 

23.9-39.2 

28.8 

61 

Eve width (in HL) 

Il.t 

2L4-.30.8 

26.3 

38 

22.4-33.3 

28.3 

61 

Upper jaw length (in HI.) 

40.2 

.37,2-.5(),0 

44.1 

38 

25.9-46.7 

.39.2 

61 

Interorbiial width (in HL) 

\\.5 

8..3-23.4 

16.9 

38 

8.7-21.5 

13.6 

61 

Caudal peduncle length 

22.4 

16.8-22,8 

21.1 

38 

16.7-22.3 

19.8 

61 

Caudal peduncle depth 

7,6 

5.4-90 

8.2 

38 

6,3-9 1 

7.8 

61 
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half of eye. Tongue trilobed, rarely 
blunt or bilobed. 

Lateral line canals of head as in B. 
yongei (Fig. 2). Sensory papillae of head 
as in Fig. 5. Fleshy suborbital knob ab¬ 
sent, occasionally weakly developed (es¬ 
pecially in large specimens). Lower 
preopercular edge smooth, sometimes 
very slightly indented next to each sen¬ 
sory papilla on lower preopercular limb 
(comparable to short row of papillae in B. 
yongei). Lower half of opercle not sculp¬ 
tured. 

Arrangement of scales on body varia¬ 
ble; scales usually extend to behind pec¬ 
toral fin, leaving area immediately below 
first dorsal naked, or may reach forward 
only as far as below fourth dorsal spine. 
Mid-line of belly, and often sides above 
belly, naked. Very large specimens (above 
35mm SL) may have belly mid-line scaled 
and sometimes body scales reach to first 
dorsal origin. Sixteen large specimens 
(22.5-40.5 mm SL) from 3()m depth at Kona, 
Hawaii, include I that has part of and 2 
that have the entire belly completely 
scaled. Twelve of these specimens have 
rows of scales predorsally, from 2-11 
rows present. Four have mid-line of nape 
naked, with 6-8 rows of scales on either 
side, extending forward to nearly half¬ 
way above the opercle. The largest of 3 
(36mm SL) fish from Kushimoto, .lapan, has 
the belly mid-line scaled and a few 
predorsal scales. Large specimens (22-46 
mm SL) from the Philippines have naked 
napes, with only a few scales over the 
opercle. Scalation in juveniles reduced, 
restricted to mid-sides, and may barely 
reach first dorsal fin. 

Pelvic fins short, round and cup-like, 13% 
(9.7-15.2%) of SI., retiching about halfway 
to anus. Pelvic spines short and curved 
inward. Pelvic spine lobes short and fleshy, 
and may be much-folded. Lobes, frenum 
(especially) and inner edge of pelvic eup 
usually finely papillose. Pectoral fins short, 
rounded reaching to above a short distance 
past pelvies. Both dorsals and anal fin low. 
depressed, first tlorsal not retiehing second 
dorsal origin. Anal fin rays slightly thick¬ 
ened distally, especially in larger specimens. 
Most specimens from Kona have 1.9 anal 
ravs. C'audal fin slightly emarginatc, upper 
half of fin slightly longer th;m lower. All fins 


appear proportionately smaller in very large 
specimens exemplified by 20 specimens 
averaging 36mm SL taken from a bamboo 
fishtrap over deep water in the Philippines. 
These specimens have the ctiudal truncate to 
rounded in shape. 

Teeth of male and female similar. 
Three to 5 curved caniniform teeth on 
each side of anterior half of upper jaw (no 
large teeth in centre). Behind row of 
large teeth is a band of roughly 5 rows of 
small pointed teeth. Lower jaw teeth 
small and pointed, in a band that widens 
anteriorly. A large canine on each side 
of jaw symphysis behind band of fine teeth. 
A large curved tooth at midside of lower 
jaw just where lip is expanded and curved 
slightly upward. Males may have several 
more large curved teeth along anterior 
half of lower jaw, and sometimes may 
have 1 or 2 more upper jaw caniniform 
teeth than females. 

Male genital papilla short, usually 
slender, flattened, broadest at base. Tip 
expanded with fine fimbriate lobes, 
usually with 1 distinct lobe posteriorly. 
Female genital papilla short and bulbous, 
with 1 or 2 lobes on either side of opening 
at tip. 

Colour in life. Head and body trans¬ 
parent with bright silvery-white line 
above vertebral column (Fig.6). Periton¬ 
eum light golden to brown with 2 vertical 
silvery-white bars usually visible on its 
side. Lower half of body fawn to golden- 
brown, or orange or light vermilion. 
About 6 silvery-white spots show through 
the body wall along ba.se of anal fin 
(spots may be partly obscured by lower 
body colour). Six orange internal bars 
rise from just below vertebral column to 
reach dorsal mid-line of body; top of each 
bar may form a spot on dorsal surface. 
Vertical bars may be same colour as 
ventral half of body (e.g. all orange) or 
form a contrast (e.g. orange bars 
overlaying gold-brown lower body 
colour). Pectoral base orange to light 
brown. Opercle and upper part of 
preopercle brownish-orange to light ver¬ 
milion, colour mostly in a stripe across 
mid-opercle. Gold-brown bar (sometimes 
indistinct) across top of head behind eyes, 
and usually some orange and brown 
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speckles across intcrorbit. A distinct 
orange-red stripe (sometimes pinkish to 
light purplish) extends from eye to eye 
around snout, including anterior half of 
top lip and tip of lower lip. Ventral half 
of eye may be of same eolour as snout 
stripe. Eye usually bright gold, with thin 
dark brown rim. .Some specimens have gold 
eye colour overlaid by red to orange, 
with gold visible only around edge of iris. 

Fins except for caudal usually clear. 
Caudal generally with a narrow basal 
orange to reddish bar. which may extend 
onto fin as a ventral streak. Whole 
caudal in some specimens may be washed 
with light orange or lilac. 

Colour in alcohol. Body wall in 
preserved material obscures much of 
colour pattern. Six vertical bars are 
faintly visible and mid-dorsal spots may 
show as dusky markings. Brown bar atop 
head behind eyes often retained as dark 
mark. Lower half of body often dusky, 
dark snout stripe and lip markings often 
remain the most distinctive markings. Fins 
hyaline, with lower caudal fin streak 
often just visible. 

Large specimens (35-46mm SL) from the 
Philippines and Hawaii are densely 
marked, lower half of the body darker 


than upper, with diffuse blotch at caudal 
fin base, usually extending onto fin. .Six 
to 8 dark spots present along dorsal mid¬ 
line from first dorsal fin origin back¬ 
ward, with 12 spots in 2 of the Kona fish. 
Many of the Philippines specimens with 
seventh dorsal spot above end of opercle 
intensified as distinct blotch. In mo.st of 
the Philippines specimens pectoral base 
marking very dark, forming a bar. Dorsal 
surface of snout and sides of head varia¬ 
bly dusky in these large specimens. 

Comparisons with other species. Brvanin- 
ops ampins is most similar in general 
appearance to li. loki, B. yotigei and B. 
tigris. This species was mistakenly iden¬ 
tified as B. yongei by Burgess and 
Axelrod (1976). I he gill opening extend¬ 
ing to below the eye and intense caudal 
fin marking distinguishes B. loki from B. 
amplus. Of the species with narrow gill 
openings, B. yongei differs from B. amplus 
by being stockier, in having the head 
depth greater than half the head length; 
in having the lower preopercular border 
scalloped and grooved, in having definite 
sexual dimorphism in tooth arrangement, 
in live colouration, and in host specificity. 
B. tigris differs by having a low pectoral 
ray count (13 versus 14-17), lower scale 
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counts, different head shape, in live 
colouration and in host specificity. 

Sixteen of the 17 specimens from Kona, 
Hawaii, have 1,9 anal rays (as compared 
with Great Barrier Reef specimens of 
which 6 out of 85 have anal rays 1,9). The 
Kona material also differs in tending to 
develop predorsal scales with increasing 
size (as may the Japanese population). 
Specimens from Lizard Island have narr¬ 
ower interorbitals (10% of HL) than 
those from other localities combined 
(16% of HL), with Philippines and North¬ 
ern Territory specimens having the widest 
interorbitals (19% of HL). 

Remarks. B. ampins is most often found 
on the gorgonian seawhips Jimceella fragilis 
Ridley and J. jimcea Pallas. Three B. 
ampins collected off Mooloolabah 
(north of Brisbane) were living on the 
whip Ellisella macnlata Studer. The Japan¬ 
ese specimens came from an unidentified 
Ellisella species. B. ampins has been collec¬ 
ted in Hawaii off a current meter at 15m 
depth, and off buoy lines at 30m depth. 
The giant Philippine specimens came from a 
bamboo fishtrap erected in water over 
20m deep. 

Jimceella fragilis is a common seawhip, 
often occurring in large groups, at dep¬ 
ths of 5-16 metres. B. ampins is patchy in 
distribution, but is often found on sea 
whips where a constant current is present. 
Because the whips tend to form groups, 
there seems to be a looser social struc¬ 
ture among B. ampins compared to B. 
yoiigei. Male/female pairs occur on a 
single whip, but equally as often two 
adult females, one male and two females 
(two males and one female in one case) 
may share a whip. Where the whips are in a 
group, gobies move freely from whip to 
whip, darting rapidly across the interven¬ 
ing space. Females often outnumber the 
males in these large groups, or only one 
male may be present. 

Eggs are laid directly on the living 
tissue of the whip, in an encircling band 
about 10-15 cm down from the tip. Newly- 
settled transparent juveniles (about 
lOmm long) were observed on Pandora 
Reef, Queensland, clinging to several 
whips bearing nest with developing eggs (in 
December 1980). Juveniles about 10-12mm 


long were observed on a mooring line at 
Kona, Hawaii in December 1981. These 
were collected in March 1982 and had 
reached 35mm in length (Phil Lobel, pers. 
comm.). 

Etymology. The Latin 'ampins', means 
large, and refers to B. ampins' maximum 
size compared with other Bryaninops. 

Bryaninops tigris sp. nov. 

(Figs 7.8) 

Type material. HOLOI YPI: - AM.S I. 20730- 
017, 9 19.5mm SL, Great Barrier Reef. Lizard 
Island, on dropoff halfway between Bird and 
South Islands, from Antipalhes colony. 18-20m, 
chemfish, H.K. and J.A. Larson. 3 February 
1977. P.-\RA TYPES - HAWAII: BPBM 18073, 
6 spec. 9-17.5mm SL, Kauai, off Kehaka, off 
Antipalhes dicholonui colony, 53m, R. Grigg, 
December 1974; USNM 261.380. 3 spec. 12- 
19mm SL, same data as preceding. INDIAN 
OCEAN: ROM 42747, 4 spec. 15.5-16mm SL. 
Chagos Archipelago, Solomon Islands, dropoff 
between Isle Diabola and Isle Anglaise, roten- 
one, R. Winterbottom, A. Emery and party, 18 
March 1979. WEST PACIFIC: CAS 36867, cf 
23mm SL, Gulf of Thailand, Vietnam, off SW 
tip of Dao Phu-Ouoc (Island). Scripps Naga 
Expedition, 10 February 1961; ROM 42635. 6 
spec. 10-14 mm SL, Solomon Islands, Guadal¬ 
canal, east side and hold of wreck known as 
Bonegi I, 12 km west of Honiara, alcyonarians, 
hydroids, 22m, R. Winterbottom, P. Nichols, 
D. Evans, R. McKinnon. 15 March 1983. 
QUEENSLAND. GREAT BARRIER REEF: 
AMS 1. 20730-018, 8 spec. 12-22mm SL, same 
data as holotype; OM 1. 20391, 2 spec. 20- 
24.5mm SL. Lizard Island, reef slope between 
Bird and South Islands, from Antipalhes 
colony on coral knolls among sand, 18m. 
hand, H.K. Larson, I February 1977; WAM P. 
28040-()()l, 9 17mm SL, Lizard Island, dropoff 
between Bird and South Islands, from An- 
tipathes co\ony, 16-18m. chemfish, H.K. Larson, 
2 February 1977; NTM S. 108.36-001, 6 spec. 
14.5-24.5mm SL. Lizard Island, on dropoff 
between Bird and South Islands, from An- 
lipathes colony on coral rubble, 15-16m. roten- 
one and hand, H.K. and J.A. Larson, G. 
Stroud, 5 February 1977; AMS I. 24066-001, 6 
spec. 15-20mm SL, Linnet Reef, from Antipalhes 
colony, 14-15m, rotenone, H.K. Larson, 22 
November 1975. 

Diagnoses. A small goby (reaching 25mm 
SL), with slender compressed body. Second 
dorsal rays usually 1,8; anal rays usually 1,8- 
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9. Pectoral rays usually 13 (12- 14), with 
lower 3-4 rays unbranched and thickened 
distally. Pelvics short and cup- like, skin 
around pelvic spines and frenum thickened 
and folded. Gill opening to below pectoral 
base. Teeth sexually dimorphic. Mean lon¬ 
gitudinal scale count 47, mean TRB 10. 

Description. First dorsal spines VI (in 
35)*; second dorsal I,7-I,8*. Anal 1,8-1,9*. 


width. Head depth averages 46% (40.4- 
53.7%) of head length. Snout roughly rec¬ 
tangular to pointed from dorsal view. Snout 
often slightly concave from side view. Gill 
opening narrow, to lower edge of pectoral 
base, occasionally slightly past base. Eye 
28% (23.1-31.6%) of head' length, placed 
laterally and high on head. Lower jaw less 
than upper, not reaching tip of snout. 



Fig. 7. Paratype of Bryaninops tigris, 24.5mm SL cT, out of OM I. 20391, from Lizard Island, Old (scales 
omitted). 


Pectoral rays 12-14 (13 in holotype). Lon¬ 
gitudinal scale count 32-59, with a mean of 
47 (53 in holotype). TRB 8-12, with a mean 
of 10 (9 in holotype). Segmented caudal rays 
16(2), 17(11). Branched caudal rays 10(2), 
11(5). Gill rakers very short to rudimentary, 
with fine spines on rakers. Lower quarter of 
gill arch bound by membrane. Gill rakers 
1-P1-P5 (4), l-Pl-b7 (1), 2-L1+6 (2). 

Body elongate and somewhat compressed 
(especially posteriorly). Range of mor¬ 
phometries in Table 6. Some specimens 
quite slender (BDA 12% of SL), a few 
appear more robust (BDA 13-14% of SL). 
Head length averages 29% (26.8-32.5%) of 
SL, and head depth is about equal to head 


Mouth reaches to below anterior half of eye. 
Tongue bilobed, weakly trllobed or oc¬ 
casionally blunt. 

Lateral line canals of head similar to B. 
yongei (Fig.2), but often with 2 posterior 
interorbital pores present and interconnect¬ 
ing canal absent (as in all juvenile Bryanin¬ 
ops). Sensory papillae similar to B. yongei 
(Fig.3), lower preopercular edge slightly 
scalloped as in B. yongei, with suborbital 
and nasal fleshy knobs present (Fig. 7). 
Series of lower mandibular fleshy knobs 
often present. 

Body scales usually reaching forward to 
above pectoral base or just over opercular 
edge, with naked area behind pectoral fin 


Table 6. Proportional measurements of Bryaninups [if>ris expressed as percentages of standard length {or head length where indicated). N number 
of specimens. 


Holotype 

AMS /. 20730-017 Range 

Males' 

Mean 

N 

Range 

Females 

Mean 

N 

Standard length 

19.5 

14.5-24.5 

20.6 

10 

12.0-20.5 

16.1 

19 

Head length 

2K.7 

26.8-31.3 

28.9 

10 

27.0-32.5 

29.2 

19 

Head depth 

15.3 

12.1-15.6 

13.5 

10 

11.6-15.1 

13.4 

19 

Head width 

12.8 

12,1-16.1 

14.5 

10 

11.6-17.3 

14.6 

19 

Body depth at anus 

11.8 

11.7-14.1 

12,6 

10 

11.6-14.5 

12.4 

19 

Caudal fin length 

16,9 

11,0-19.8 

17.1 

10 

16,5-20.0 

17.4 

19 

Pectoral fin length 

15.9 

11.4-21.4 

16.4 

10 

14.2-19.4 

16.4 

19 

Pelvic fin length 

12.8 

11.8-15.3 

13.5 

10 

11.6-16.0 

13.8 

19 

Snout length (in HI,) 

28.6 

28.8-35.3 

32.2 

10 

25,5-32.1 

28.9 

19 

Eye width (in HL) 

28.6 

25.()-30,() 

26.9 

10 

23.1-31.6 

28,1 

19 

Upper jaw length (in HL) 

37.5 

41.2-45.0 

42.7 

10 

.34.6-42,6 

.38.4 

19 

Interorbital width (in HL) 

14.3 

11.8-17.5 

14.4 

III 

12..5-19.6 

14,6 

19 

Caudal peduncle length 

23,6 

20.0-22.9 

21.3 

10 

18.9-24.3 

21.3 

19 

Caudal peduncle depth 

6.7 

6.4-8.6 

7.3 

10 

5.8-7.5 

7.0 

19 
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and anterior half of abdomen. Scales extend 
across the nape in several Lizard Island 
specimens so that there may be 1-4 rows of 
predorsal scales. Body scales reach forward 
in other specimens (Hawaii and Linnet 
Reef, Queensland) only as far as fifth dorsal 
ray or so, with a few isolated scales scattered 
anteriorly. Mid-line and usually sides of 
belly naked. 


present on side of lower jaw. Males also 
have rows of small pointed teeth toward 
front of both jaws, and on sides of jaws are 1 
or 2 rows of larger straight sharp teeth. 
Symphyseal canines on lower jaw often 
paired. Large cruter canines at sides of lower 
jaw sometimes quite straight, not curved. 
These canines may be in pairs, threes or 
singly. Outermost row in upper jaw consists 



Fig. 8. Bryaninops tigris on Antipallies sp. at Lizard Island. Old, 2()m depth. Photo by Roger Steene. 


First dorsal fin relatively low, triangular, 
not reaching second dorsal when depressed. 
Second dorsal fin high anteriorly, low pos¬ 
teriorly. Anal fin low. Pelvic fins short and 
cup-like, 14%( 11,6-16%) of SL, reaching 
only halfway to anus. Pelvic spine lobes and 
frenum fleshy, in some specimens very 
fleshy, smooth and much-folded. This 
species does not seem to develop fine 
papillae on lobes and frenum. Skin at tips of 
pelvic rays may also be fleshy. Pectoral fins 
short and rounded, reaching to a point 
below posteriormost end of depressed dor¬ 
sal. Caudal fin truncate. 

Teeth sexually dimorphic, as in B. yongei. 
Female with rows of fine pointed teeth in 
both jaws, bands widest at front of jaw. A 
pair of symphyseal curved canines behind 
fine-tooth row at front of lower jaw. Outer¬ 
most row of teeth in upper jaw larger than 
rest, and in large females these teeth are 
quite obvious. One or 2 curved teeth usually 


of about 12 quite enlarged sharp teeth which 
may be straight or slightly curved. 

Male genital papilla broad and flattened, 
narrowing below expanded, finely fimbriate 
tip. Female genital papilla short, round and 
bulbous, with one pair or many pairs of 
lobes arranged at tip. 

Colour in life. Head and body trans¬ 
parent, with bright white internal line atop 
vertebral column (Fig. 8). Yellowish tinge 
over entire body noted on live specimens 
from Linnet Reef. Lower half of body 
golden-brown. Peritoneum bright orange to 
golden-brown, variably overlaid by brown 
body colour (which may be in the form of 
roughly square bands). Six or 7 silvery-white 
spots along base of anal fin, with last spot at 
base of lower caudal rays. Twelve orange, 
golden or golden-brown to dark brown spots 
along middorsal line, spots evenly spaced 
with first spot midway between first dorsal 
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origin and posterior edge of eye. Six to 9 
orange to light golden-brown internal bars 
extend from just below vertebral column to 
reach middorsal spots; bars behind second 
dorsal fin origin oblique. Pectoral base 
golden-brown, as is opercle and upper part 
of preopercle. Bright orange spots and 
golden-brown blotches across top of head, 
usually forming 2 irregular lines across nape 
behind eyes. Golden-brown to dark brown 
stripe (may be bright orange) around snout 
tip from eye to eye, stripe may break up 
behind eye but usually remains as distinct 
streak across upper part of preopercle and 
top of opercle. Most of upper lip and tip of 
lower lip with golden-brown and orange 
markings as in eye stripe. Eye orange to 
vermilion, with iris ringed in gold. Small 
gold-brown blotches may be present at front 
and back of eye where head stripe touches. 
Pectorals and pelvics clear. Dorsals with 
gold spotting, may be submarginal ver¬ 
milion band present. Anal with scattered 
gold spots on rays, and vermilion margin. 
Caudal reddish to light vermilion with 
yellow margin posteriorly, golden blotches 
and lighter orange spots may be present 
basally, forming basal bar. Gold blotches 
and basal bar may be intensified into distinct 
dark brown curved blotch. 


Colour in alcohol. Much of internal bar¬ 
ring obscured by musculature in 
preservative. The 12 mid-dorsal spots 
remain intense, as does some brown pig¬ 
ment along lower half of body, especially 
near anal base. Bar at base of caudal fin 
distinct. Snout stripe distinct, and extends as 
dark to dusky streak across top of preoper¬ 
cle and opercle. Blotch on mid-opercle and 
pectoral base distinct. Caudal fin dusky, 
often with intense dark blotch. The internal 
body bars very distinct in many specimens 
and characteristic. 

This species is the most intensely marked 
(in preservative also) of the Bryaninops 
group. The very large B. ampins from the 
Philippines and Hawaii show similar heavy 
markings (see remarks under B. amplus 
description) and occasionally show 12 dis¬ 
tinct brown mid-dorsal spots and dark 
caudal bar. However, counts, proportions 
and physiognomy distinguish the two. 


Comparison with other species. B. tigris is 
superficially most similar to B. loki in body 
form and colouration, but can be im¬ 
mediately distinguished by its narrow gill 
opening (extending forward to under eye in 
B. loki). B. yongei shows similarity in live 
colouration but is much shorter and stockier 
(BDA 16% of SL versus 12% in B. tigris). 
B. amplus is closest in body form and 
counts, but has a higher pectoral ray count 
(usually 16-17 versus usually 13), different 
head shape (in B. amplus jaws are equal or 
with lower jaw slightly protruding; in B. 
tigris lower jaw does not reach tip of upper), 
different live colouration and different host 
specificity. 


Remarks. Judging from collections, this 
species is not as abundant as others in the 
genus, and occurs only on antipatharian 
corals. The Hawaiian specimens were found 
clinging to branches of Antipathes di- 
chotoma colonies brought up from 53 
meters by Rick Grigg. The Great Barrier 
Reef material was collected from depths of 
15-20m, from bush or tree-shaped An¬ 
tipathes colonies. Antipathes is often present 
on deeper reef slopes where a more or less 
continuous current is present, but most 
colonies do not support any Bryaninops. On 
more turbid coastal reefs such as Decapolis 
and Pandora reefs of north Queensland, 
Antipathes may be more abundant, but here 
B. tigris is replaced by B. loki. 

This fish is one of the most difficult 
Bryaninops to find and collect. The fine 
brown body bars and yellowish transparent 
body blend very well with the dark brown 
branches and yellow to red-brown polyps of 
the antipatharian, giving the fish superb 
camouflage protection from predators and 
collectors. The large golden-red eyes are the 
only indication that it is a fish and not a row 
of polyps. B. tigris has not been observed to 
leave the Antipathes when under stress; it 
darts rapidly from branch to branch, usually 
requiring rotenone or quinaldene for cap¬ 
ture. It occurs in groups, with two or three 
males and several females. Generally, 
collectors fail to remove all specimens from 
the Antipathes, so sex ratios are not ac¬ 
curate. No nests were observed, and few 
juveniles collected. 
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Etymology. The Latin "tigris', referring to 
the fish’s live colour of brown and golden 
markings, and secretive behaviour. 

Bryaninops erythrops 
(Jordan and Seale), comb. nov. 

(Fig. 9) 

Chaenogobius erythrops Jordan and Seale, 1906: 

404. 

Type material. HOLOTYPE-USNM 51781, cT 
12.5mm SL, Samoa. 

Additional material. MICRONESIA: NTM S 
10994-001, cT 14mm SL. Marshall Islands, En- 
ewetak Attoll, R.S. Nolan, 18 February 1974; 
AMS I. 18353-033, 9 12mm SL, Fiji, Suva, roten- 
one.B.C. Russell. 12 July 1974; USNM 261370, $ 
11mm SL, Caroline Islands, Ponape. northeast 
of Tanak Island, 0-17m, rotenone, V.G. Sprin¬ 
ger and party, 11 September 1980; USNM 
261371, $ 12.5mm SL, Caroline Islands, Pon¬ 
ape, reef just south of Param Island. 0-14m, 
rotenone, V.G. Springer and party, 6 Septem¬ 
ber 1980. PHILIPPINES; USNM 261372, $ 
13mm SL, Palawan Province, north northeas¬ 
tern side of Bararin Island (Cuyo Island), 
17m, rotenone, Smithsonian Institute team, 24 
May 1978. INDIAN OCEAN; ROM 42735, O' 
15mm SL, Chagos Archipelago. Salomon 
Islands group, in lagoon, 19-22m, corals and 
hydroids on fine sand bottom, rotenone, A. 
Emery and party, 16 March 1979; ROM 42734, 
7 spec. 8-15.5mm SL, Chagos Archipelago, 
Salomon Island, north of jetty at Isle Bod- 
dam, coral heads in lagoon. l()-15m, rotenone, 
A. Emery, R. Winterbottom and party, 15 
March 1979; ROM 42733, 3 spec. 14-15.5mm SL, 
Chagos Archipelago, Salomon Island, east of 
middle of Isle Boddam lagoon, vertical face 
of bommie, 4-7m, rotenone, A. Emery, R. 
Winterbottom and party, 13 March 1979. 


one, Australian Museum team, 2 November 
1975; OM I. 20393, 4 spec. 6-14mm SL, Lizard 
Island, west tip of Palfrey Island, reef slope, 
5-6m, off spiky Milleporu colony, quinaldene, 
H.K. Larson. D.F. Iloese, 3 November 1975; 
AMS I. 24069-001, 14 spec. 9-15mm SL, Lizard 
Island, off Chinaman's Head, 3m, from Porites 
cylindrica, noxfish, H.K. Larson, 15 February 
1977; AMS I. 24070-(X)l, cf 10.5mm SL. Lizard 
Island, Mrs. Watson's Bay, 3-5m, off Porites 
lutea, hand, H.K. Larson. 19 November 1975; 
WAM P. 28038-002, 5 spec. 6-16mm SL, same 
data as preceding; AMS I. 18739-110, 2 spec. 6- 
14mm SL, Lizard Island lagoon, .south side of 
Palfrey Island, 3-8m, from P. lutea head, 
rotenone, Australian Museum team, 21 
November 1975; NTM S. 10825-001, 8 spec. 9.5- 
14.5mm SL, Lizard Island lagoon, near South 
Island, 5-6m, coral knolls and sand, rotenone, 
J. Paxton, D. Bray and R. Blake. 28 November 
1978; AMS I. 24071-(X)1, 9 11mm SL, Lizard 
Island, in lagoon between South and Palfrey 
Islands, 8m, off MiUepora colony, quinaldene, 
H.K. Larson, 3 November 1975; ANSP 152485, 
6 spec. 9.5-14mm SL, same data as preceding; 
BPBM 29315, 2 spec. 8.5-14mm SL. Lizard 
Island, northside of lagoon entrance 2-7m, H. 
Larson, 11 December 1978; CAS 53208, cf 
16,5mm SL, Lizard Island, in lagoon off eas¬ 
tern tip of Palfrey Island, 5-lOm, off P. 
cylindrica knoll, quinaldene, H.K. Larson, 10 
February 1977; NTM S. 10834-001, 2 spec. 16.5- 
17mm SL, Lizard Island, off Chinaman’s Head, 
5m, from MiUepora colony on large bommie, 
quinaldene. H.K. Larson, 12 February 1977; 
AMS I. 18740-115, cf 12mm SL, Yonge Reef, 
inner reef, 10-12m, from MiUepora. rotenone, 
D.F. Hoese, H.K. Larson and party, 8 Novem¬ 
ber 1975. 

Diagnosis. A small (up to 18 mm SL) 
short-bodied species, compressed pos¬ 
teriorly. Eyes large and mostly lateral. 


QUEENSLAND, GREAT BARRIER REEF; 



AMS 1. 18755-129, 18 spec. 13-17mm SL, Lizard 
Island lagoon, between Palfrey and South 
Islands, 2-3m, from MiUepora colony, roten- 


Second dorsal rays usually 1,9; anal rays 
usually 1,8. Pectoral rays usually 14-15, rays 
nearly always unbranched. (3ill opening 
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wide, reaching to a point below posterior 
edge of eye. Pelvics broad and disc-like, 
reaching to anus or beyond. Males with 
conspicuous elongate genital papilla (may 
equal first few anal rays in height). When 
live or freshly preserved, ventral half of 
body dark purplish-brown with internal bars 
barely visible. Mean longitudinal scale 
count 40, TRB 9. 

Description. First dorsal VI (in 85).* 
Second dorsal I,7-I,9 (1,8 in holotype). Anal 
I,7-I,9 (1,8 in holotype). Pectoral rays 13-16 
(14 in holotype). Longitudinal scale count 
34-49, with a mean of 40 (possibly 38 in 
holotype; Jordan and Seale give 41 scales in 
original description, and their illustration 
agrees). TRB 7-12, with a mean of 9 (10 in 
holotype). Segmented caudal rays 17 (in 9), 
branched caudal rays 11 (8). Gill rakers on 
first arch very short stubs, occasionally 
anteriormost rakers with few spines. On 
anterior face of second arch, rakers with 
spines. Anteriormost part of first arch 
barely bound by membrane to opercular 
wall. Rakers 1-I-1-I-6 (1), l-fl-l-8 (2), 
l-^l-h9 (1), 2+l-h7 (2), 2-fl-t-8 (1). 
Holotype vertebrae 10 -I- 16 = 26. 

Body short, roughly triangular in 
cross-section anteriorly and compressed 
posteriorly. Head profile rises slightly 


33% (27.0-37.2%) of SL, with head width 
about equal to or slightly greater than 
to head depth. Eyes large, 32% (25.0- 
46.3%) of head length, set on sides of 
head, extending into dorsal profile. 
Snout short, less than eye, and slightly 
depressed. Snout rounded in dorsal view 
with least width just before eyes. Nostrils 
may be absent (in 19), incompletely de¬ 
veloped or only very low rim present (in 
15), or present as pair of short tubes (in 6) 
as in other species. Mouth terminal, very 
slightly oblique, ending below anterior 
half of eye. Lower jaw usually protrudes 
very slightly. Tongue usually distinctly 
trilobed. Gill opening reaching to point 
below posterior edge of eye (in 51 includ¬ 
ing holotype), sometimes further to below 
posterior half of eye (in 13), or to below 
mideye (in 4), and occasionally just falls 
short of eye (in 4). 

Lateral line canals of head similar to 
B. tigris in that 2 posterior interorbital 
pores often present with no interconnect¬ 
ing canal (holotype in this condition). 
Four specimens with head canals mostly 
open. Infraorbital pore may be single (in 
28), or paired (in 8). Sensory papillae 
similar to B. yongei (Fig.3), but with 
preorbital and preopercular edges 
smooth and not scalloped around papillae 


Table 7. Proportional measurements of Bryaninops erythrops expressed as percentages of standard length (or head length where indicated). N - 
number of specimens. 



Holoivpe 
USNM '5I7BI 

Range 

Males 

Mean 

N 

Range 

Females 

Mean 

N 

Standard length 

12.5 

10.5-17.0 

14.6 

24 

8.0-15.6 

13.2 

43 

Head length 

32.8 

31..3-37.2 

.34.0 

24 

27.0-37.2 

33.4 

43 

Head depth 

15.2 

15.3-19.9 

16.5 

24 

13.9-19,7 

17,8 

43 

Head width 

20.0 

17.4-22.4 

19.2 

24 

17.4-22.7 

19.4 

43 

Body depth at anus 

15.2 

13..3-21.4 

16.0 

24 

10.4-17.3 

15.2 

43 

Caudal fin length 

— 

17.5-24.6 

20.8 

23 

15.0-24.4 

21.0 

40 

Pectoral fin length 

— 

16.2-19.6 

17.3 

23 

11.3-20.7 

18.3 

43 

Pelvic fin length 

13.6 

13.6-20.0 

17.8 

24 

12.2-22.7 

17.6 

43 

Snout (in HL) 

26.8 

22.9-30.8 

27.6 

24 

22.2-31.9 

27.1 

43 

Eye width (in HL) 

31.7 

30.4-34.8 

32.6 

24 

25.0-46.3 

34.2 

43 

Upper jaw length (in HL) 

24.4 

33.3-44.7 

38.6 

24 

34.0-51.4 

39.5 

43 

Interorbital width (in HL) 

12.2 

9.6-15.1 

12.1 

24 

8.3-14.6 

12.1 

43 

Caudal peduncle length 

25.6 

19.3-24.1 

22.0 

24 

15.7-25.5 

21.2 

43 

Caudal peduncle depth 

8.0 

6.5-9.7 

8.5 

24 

7.3-10.4 

8.9 

43 


obliquely toward dorsal fin origin (Fig. 
9). Range of morphometries in Table 7. 
Body depth at anus averages 16% (10.4- 
17.3%) of SL (15.2% in holotype); in¬ 
frequently, more slender specimens occur 
(BDA 13% of SL). Head length averages 


near ventral preopercular edge, and no 
suborbital knob. 

Body scales usually reach from first 
few dorsal spines to just above pectoral 
base, with area behind pectoral fin 
usually fully scaled. Body in specimens 
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11 mm or less may only be partly scaled, 
with 1-3 mid-lateral rows extending up to 
below first dorsal. Mid-line of belly 
naked. Predorsal scales never present. 

First dorsal fin triangular, short, may 
just reach second dorsal when depressed. 
Second and third dorsal spines longest, 
about equal in length. Second dorsal fin 
short, high anteriorly, low posteriorly. 
Most (and sometimes all) rays of second 
dorsal unbranched, usually only tips of 
second, third and fourth rays branched. 
Anal fin rays all unbranched. Pelvic fins 
rather broad and flattened, not gen¬ 
erally cup-like, averaging 18% (12.2- 

22.7%) of SL, and usually reaching to 
anus. Skin around pelvic spines fleshy, 
forming flat lobes, which may be finely 
papillose. Tips of pelvic ray branches may 
be thickened and finely papillose, or thin 
and free from any thickening of mem¬ 
brane. Pectoral fins short, rounded or 
with central rays longest, reaching to 
below end of first dorsal. Pectoral rays 
unbranched, except in 4 (out of 11) from 
the Chagos Archipelago, and 2 (out of 
56) from Lizard Island. In these specimens 
only 1 or 2 rays (6th and 7th counting 
from below) are branched at the tip. 
Caudal fin roughly rounded to truncate, 
upper half of fin sometimes a little longer 
than lower. 

Teeth of males and females similar, 
curved caniniform teeth a little larger in 
males. In upper jaw, a band of fine pointed 
teeth, widest anteriorly. An outer row of 
6-8 curved larger teeth across front of 
upper jaw, posteriormost tooth largest. 
Lower jaw with similar band of fine 
pointed teeth, broadest anteriorly. A 
pair of small canines behind lower jaw 
symphysis. An outermost row of 6-8 canin¬ 
iform curved teeth across front of lower 
jaw, with 1 or 2 larger curved canines 
before midpoint of side of jaw, where lip is 
slightly expanded up and outward. The 
vomerine teeth mentioned by Jordan and 
Seale (1906) do not exist, the vomer itself 
curves into the mouth cavity and was 
apparently mistaken for teeth. 

Genital papilla of female short and 
rounded, with a lobe on each side of 
opening and 1 or 2 lobes posteriorly. 
Male genital papilla slender and elon¬ 
gate, broad at base and narrowing to 


below tip which is expanded and fimbriate, 
usually with 1 distinct lobe posteriorly. 
This papilla is quite well-developed in 
some specimens and equal to anal rays in 
height. 

Colour in life. Head and body trans¬ 
parent, with white internal pigment over 
brain and white line along top of ver¬ 
tebral column. Six barely visible reddish- 
pink internal bars on ventral half of 
body, mostly obscured by ventral colour. 
Reddish-brown to violet-brown or purple 
broad streak covers peritoneum and 
lower half of body, ending at base of 
caudal fin. Ventral streak continues for¬ 
ward as a brownish-red colour, across 
pectoral base and across midside of head 
to eye. Streak becomes clear crimson in 
front of eye, and continues around snout 
and anterior half of upper lip. Lower lip 
and lower half of head transparent. Eye 
with broad rim of pink to violet-red, or 
silvery to pale gold iris. Fins transparent, 
except caudal, which may have 1 or 2 
basal blackish brown blotches extending 
onto fin. 

Colour in alcohol. Dark ventral streak 
represented in preservative by scattered 
melanophores, most dense along anal 
base. Peritoneum remains quite dusky. 
Narrow line of dark brown pigment al¬ 
ways present along base of anal rays, 
extending along ventral side of caudal 
peduncle and becoming diffuse at caudal 
base. Ventral streak often intensified at 
caudal base to form 1 or 2 dark brown 
rounded blotches, lowermost of which 
may extend onto lower half of caudal fin. 
Melanophores sparsely scattered across 
pectoral base, often forming thin line at 
base of rays and on lower half of head. 
Relatively broad dusky stripe from eye to 
eye around snout, covering anterior half 
of upper lip. Tip of lower lip not pigmen¬ 
ted. Posterior portion of lower jaw and 
chin may be speckled with scattered 
melanophores. Fine light dusky speckling 
behind eyes and top of head over brain 
often present. Fins generally unpigmen- 
ted. 

A few melanophores in more heavily- 
marked specimens present at base of each 
spine and ray of dorsal fins, pigment on 
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pectoral base may spread out onto fin 
membrane and rays, and dark ventral 
streak seen as dense internal marking in 
addition to surface melanophores. Most 
specimens from the Chagos Archipelago 
with 5 or 6 internal body bars visible 
through body wall and ventral dusky 
streak lighter than usual. 

Comparison with other species. This 
species is similar to B. loki in possessing a 
wide gill opening, and the holotype of B. 
erythrops could have been assigned to 
either species, had it not been illustrated 
by Jordan and Seale (1906). The type is 
torn almost in half behind the pectorals 
and bent backward, with most fin rays 
missing. However, the original figure 
shows the characteristic large eyes, 
short body, unbranched pectoral rays 
and ventral duskiness of B. erythrops. The 
original description refers to the live 

colour ‘. pearly white above; sides 

darker and with black points; eye rosy 
around pupil; rosy longitudinal 
preocular bars on head.’ (Jordan and 
Seale 1906). 

Specimens of B. erythrops from the 
Chagos Archipelago superficially resem¬ 
ble B. loki in often having the internal 
body bars visible (in preservative), and in 
occasionally having 1 or 2 pectoral rays 
branched (versus 6 or 7 branched in T. 
loki). The shorter body, long male gen¬ 
ital papilla and large pelvic disc reaching 
the anus are diagnostic. 

Remarks. B. erythrops occurs on branch¬ 
ing forms of the hydrozoan Millepora 
(possibly M. tortuosa Dana), and on Porites 
species tentatively identified as P. lutea 
Edwards and Haine and P. cylindrica 
Dana (the latter is a branching species). 
Most fish from Lizard Island, Queen¬ 
sland, were collected from lagoon areas, 
from depths of 5-10 metres. The species is 
not common, although when present on 
colonies of Millepora or Porites, they are 
locally abundant. The reverse counter¬ 
shading makes them difficult to see on the 
lightcoloured background (yellowish- 
brown to greenish) although they are 
occasionally conspicuous. The stony bran¬ 
ches make rotenone or quinaldene neces¬ 
sary for capture, but many specimens 
become lost in crevices. B. erythrops 


sometimes occurs on Millepora with other 
gobiids, including an undescribed light 
brown Pleurosicya and Bryaninops ridens 
(when live, the latter is similar in colour 
pattern to B. erythrops). 

Very little is known about the habits of 
this species. Fourteen fish collected off a 
Porites cylindrica colony included one 
male and the rest female (sex reversal 
probably occurs). Eighteen specimens 
were collected from a branching 
Millepora, of which six were male, 10 
female and one a juvenile. On flat 
Millepora branches, the fish tended to 
orient vertically, head downward. When 
feeding, the fish dart out quickly to grab 
a food item, then return head downward. 

Bryaninops natans sp. nov. 

(Figs 10-12) 

Type material. HOLOTYPE - AMS I. 24067- 
001, cf 18mm SL, Great Barrier Reef, Lizard 
Island lagoon, by Acropora bommie off eastern 
point of Palfrey Island, 6m, quinaldene, H.K. 
Larson. II Eebruarv 1977. PARATYPES - 
COOK ISLANDS; AMS 1. 2414.3-001, 23 spec. 
7.5-15.5mm SL, Suvarov Atoll, southeast end 
in lagoon among Acropora heads, 10m, roten¬ 
one, B. Goldman. 10 April 1976. MICRON¬ 
ESIA; CAS 36854,2 spec. 12-13mm SL, Caroline 
Islands, Kapingamarangi Atoll, Thokataman, 
lagoon west of Hukuhenua Islet, coral head, 
12 July 1954. PAPUA NEW GUINEA: USNM 
261379, cT 14mm SL, Hermit Island, north side 
of west entrance, 0-12m, rotenone, V.G. Sprin¬ 
ger and party, 4 November 1978. PHILIP- 
PtNES: USNM 261377, 10 spec. 10.5-14.5mm SL, 
Palawan Province, west side of Tagauayan 
Island, 0-14m, rotenone, Smithsonian team, 24 
May 1978; USNM 261376, 4 spec. 12-13mm SL, 
Palawan Province, west side of Bararin 
Island, 0-14m, rotenone, V.G. Springer and 
party, 23 May 1978; AMS 1. 21915-076, 2 spec. 
12-15mm SL, Batangas Province, Sombrero 
Island, 6m, rotenone. D.F. Hoese, 24 April 
1980; CAS 53209, 3 .spec. ll-14mm SL, Cebu, 
Mactan Island, off San Carlos Research 
Station, vertical coral wall, 14-21m, dipnet, 
D.F. Hoese, 29 April 1980. JAPAN: YCM P. 
4612, 2 spec. 15-16mm SL, Okinawa, Ishigaki 
Island, Kabira Bay, M. Hayashi, 31 July 1978;. 
INDIAN OCEAN: ROM 42743, 8 spec. 11- 
16.5mm SL, Chagos Archipelago, Peros Banhos 
Atoll, Isle de Coin, off jetty in lagoon, coral 
knoll on open bottom, 25m, rotenone, A. 
Emery, R. Winterbottom and party, 3 March 
1979; ROM 42746, 25 spec. ll-17mm SL, Chagos 
Archipelago, Salomon Island, north of jetty 
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off Isle Boddam, coral heads over fine sand, 
U)-15m, rotenone, A. Emery, R. Winterbottom 
and party, 15 March 1979; ROM 42745, 5 spec. 
13-15mm SL, Chagos Archipelago, Salomon 
Island, in lagoon, to east of middle of Isle 
Boddam, vertical face of large coral knoll, 
4-7m, rotenone, A. Emery, R, Winterbottom 
and party, 13 March 1979; ROM 42742, 6 spec. 
13-15mm SL. Chagos Archipelago, Peros Ban- 
hos Atoll, off Isle Anglaise, in lagoon, 
Monastrea and Acropora table reef, 5-7m, 
rotenone, A. Emery and R. Winterbottom, 8 
February 1979; ROM 42744, 4 spec. 12-16mm 
SL, Chagos Archipelago, Peros Banhos Atoll, 
Isle Anglaise, Acropora and Poriles field in 
lagoon, 3-l()m, rotenone. R. Winterbottom, A. 
Emery and party, 5 March 1979; ANSP 152487, 
$ 11.5mm SL, Seychelles, Mahe Island, west of 
northwest tip of Anonyme Island, between 
Anonyme and Mahe Islands, ll-15m, J. Bohlke, 
D. Dockins, R. Rosenblatt and W. Starck, 11 
February 1964; ANSP 152488, 9 spec. ll-13mm 
SL, Seychelles, Faon Island, off south shore, 
ll-14m, J. Bohlke, D. Dockins, R. Rosenblatt, 
W. Starck and J. Tyler, 29 January 1964. RED 
SEA: USNM 261375, 10 spec. 15-17mm SL, Gulf 


team, 21 November 1975; OM I. 20392, 4 spec. 
12.5-15mm SL, Lizard Island, off western tip of 
Palfrey Island, reef slope, 5-6m, quinaldene, 
ILK. Larson and D.F. Hoese. 3 November 
1975; NTMS. 10835-001,6 spec. 16.5-19.5mm SL, 
Lizard Island, in lagoon off eastern tip of 
Palfrey Island, extensive Acropora thickets, 5- 
6m, noxfish, H.K. Larson. 16 February 1977; 
AMS 1. 20980-007, $ 11.5mm SL, Lizard Island, 
in lagoon by Palfrey Island, 3-4m. coral 
knolls and sand, rotenone and quinaldene, 
D.F. Hoese, H.K. Larson, 26 November 1978; 
AMS 1. 24067-002, 2 spec. 15.5-16mm SL. same 
collection data as holotype; BPBM 29313, cS 
14mm SL, Yonge Reef, back reef area, 0-13m, 
hand, R. Kuiter, 26 November 1975; SAM F. 
4738, $ 14mm SL. Yonge Reef, back reef area, 
over Acropora, 10-13m, rotenone, Australian 
Museum team, 8 November 1975; NMV A. 3249, 
CT 16mm SL, Tijou Reef, coral bommie and silty 
sand, 3-13m, Australian Museum and A.l.M.S. 
team, 23 February 1979; AMS I. 22618-002, 2 
spec. 15-16.5mm SL, Escape Reef, lagoon, 
Acropora thickets. 10m. rotenone, D.F. Hoese, 
November 1981; AMS I. 22581-039, 9 13mm SL, 
North Escape Reef, back reef slope, 10-14m, 



Fig. 10. Paratype of Bryaninops natans, 18.5mm SL cf. out of NTM S. 1()835-(K)1, from Lizard Island. Old. 


of Aqaba, bay at El Himeira, 21-27m, roten¬ 
one, V.G. Springer, 9 September 1969; WAM P. 
28041-001, 8 spec. 14.5-17mm SL; Gulf of 
Aqaba, bay at El Himeira, 10-12m, rotenone, 
V.G. Springer, 8 September 1969. WESTERN 
AUSTRALIA: WAM P. 27666-012, 12 spec. 
10.5-17mm SL, Rowley Shoals, Mermaid Reef, 
centre of lagoon, 15-18m, rotenone, G.R. 
Allen, 26 July 1982; AMS 1. 21316-(X)2, 22 spec. 
7-15mm SL, Scott Reef lagoon, large Acropora 
thickets, 7-lOm, rotenone, F.H. Talbot. 20 
September 1979. QUEENSLAND. GREAT 
BARRIER REEF : MNHN 1984-703 , 9 >5mm 
SL, Lizard Island, north-east face, Stylo- 
phora, 10m, dipnet, D.F. Hoese, 6 November 
1975; AMS 1. 18739-109, cT Hmm SL, Lizard 
Island, in lagoon by south side of Palfrey 
Island, 3-7m, rotenone, Australian Museum 


coral sand near large coral knoll, rotenone, 
Australian Museum team. 29 October 1981; 
BMNH 1984.10.18.3, O' 15.5mm SL, Great 
Barrier Reef, Escape Reef, North Reef, coral 
knoll in lagoon, 2-1 Im, rotenone, 6 November 
1981. 

Additional Material. MNHN 1966-150, 9 13mm 
SL, Gulf of Suez, R. Dollfus, 1928. In very poor 
condition, therefore not designated as type. 

Diagnosis. A small (up to 19mm SL) goby 
with compressed head and body, with 
large lateral eyes and short snout. Body 
only half scaled, small scales extending 
forward in a narrow wedge to a point 
below space between dorsal fins. Gill 
opening wide, to below posterior edge of 
eye or further. Second dorsal rays 
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usually 1,8; anal usually 1,9. Pectoral 
rays usually 14-16, generally unbran¬ 
ched. Interorbital lateral canals of 
head always without post-orbital canal 
connecting posterior interorbital pores 
(which may be missing). Mean longitudinal 
scale count 31, TRB 2. 

Description. First dorsal IV (in 1), V (3), 
VI (120)*, VII (1), VIII (1). Second dorsal 
1,7-1,9 (1,8 in holotype). Anal I,8-I,9*. 
Pectoral rays 14-17 (15 in holotype). 
Longitudinal scale count 19-40, with a 
mean of 31 (29 in holotype). TRB 1-6, with 
a mean of 2 (1 in holotype), as body only 
half-scaled. Segmented caudal rays 
16(1), 17 ( 10), branched caudal rays 11 
(8). Gill rakers on first arch very short 
stubs without spines. Rakers on second 
arch with very fine spines. Anteriormost 
part of first gill arch barely bound by 


HL. Snout short, usually less than eye 
width, and more or less .square in ap¬ 
pearance from above. Mouth terminal, 
slightly oblique, and ending at a point 
below anterior half of eye. Gill opening 
reaches to point below posterior edge of 
eye or a little beyond. Tongue trilobed. 

Lateral line canals of head always 
without canal connecting posterior in¬ 
terorbital pores (Fig. II). Both anterior 
and posterior interorbital pores variably 
developed, often with 1 or the other pair 
being absent, or the 2 pores close 
together with papilla between them. Pos¬ 
terior interorbital pore often with this 
papilla in its centre. Lateral line canal 
and pore across top of preoperculum 
sometimes absent. Sensory papillae as in 
Figs. 10 and 11. Lower preopercular edge 
and opercle smooth, no scalloping or 
knobs present. 


Table 8. Propinlional moasiircmonls tif Hr\iinmi>p\ natans exprosscil as portvulajtcs nl siatulard lettjilh (or (if head lengt)t where indicated). N = 
number of speetmens. 


Holoivpc 

AMS L 24067-(H)l Han^c 

Malc.s 

Mean 

N 

Run^c 

{■(•mates 

Mean 

N 

Standard length 

18 

11.0-19,7 

15.2 

37 

11,0-17.4 

13.6 

47 

Head length 

34.4 

.30.0-36.2 

.32.5 

.37 

.3(1.0-34,8 

.32.4 

47 

Head depth 

22 2 

18.2-22..6 

19.9 

36 

16.9-26.2 

19.5 

45 

Head width 

20.(1 

15.2-20.0 

17.4 

37 

15.0-20.3 

17.4 

46 

Body depth at anus 

22 2 

16.4-24.5 

20.2 

37 

16.2-22.3 

19.2 

47 

C'audal fin length 

21,1 

19.3-24.5 

21.7 

33 

19.3-24.8 

21.9 

38 

Pectoral fin length 

18.3 

15,2-20.8 

18.4 

.35 

14.6-22.7 

18.5 

47 

Pelvic fin length 

16.1 

13.2-20.8 

17.1 

37 

12-2-21.5 

16,6 

47 

Snout length (in HL) 

.30.6 

20.0-31.0 

25.9 

37 

20.8-29.1 

24.9 

.46 

Eye width (in HI.) 

30.6 

30.2-38.5 

.33.7 

37 

27.5-.38.5 

.34.2 

47 

Upper Jaw length fin HL) 

4i.y 

.36.4-48.7 

42.4 

37 

.32..5-47.4 

40.7 

46 

Inierorbital width (in HL) 

12.9 

10.7.23.3 

16.5 

37 

10.5-22.0 

16.3 

47 

Cauda! peduncle length 

20.0 

17.9-25.8 

21.8 

.37 

18.4-25.5 

22.4 

47 

Caudal peduncle depth 

10.0 

7.3-10.6 

9.5 

37 

7.7-10.4 

9.2 

47 


membrane to opercular wall. Rakers 
l-l-l-h6 (1), l-fl-h7 (1), 2+1+5 (1), 2+1+7 
(4), 2+1+8 (1), 3+1+7 (1), 4+1+7 (1), 
4+1+8 (1). 

Body short and compressed posteriorly, 
head compressed with eyes lateral. Range 
of morphometries in Table 8. Body deepest 
at first dorsal origin, depth at anus 
averaging 20% (16.2-24.5%) in SL, 22% in 
holotype. Head length averages 32% 
(30.0-36.2%) of SL (34% in holotype), 
with head depth always greater than 
head width. Head depth averages 62% 
(52.4-70.7%) of head length (65% in 
holotype). Eyes large, averaging 34% 
(27.5-38.5%) of HL and set laterally, 
extending into dorsal profile (Fig. 10). 
Interorbital wide, 16% (10.5-23.3%) of 


Body naked anteriorly, with small 
scales reaching forward in narrow wedge 
on mid-side to a point usually below sixth 
dorsal spine. Caudal peduncle fully 
scaled, scales becoming fewer above and 
below mid-side rows from below end of 
soft dorsal until only 2 or 3 rows present 



Fig. 11. Hcadpore pattern of Bryaninops natans. 
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at origin of soft dorsal. A few scales 
scattered along mid-side of body below 
first dorsal. A few vertical rows of 
papillae present on upper body behind 
pectoral fin ( Fig. 10). 

First dorsal fin triangular, second and 
third spines longest and subequal. Second 
dorsal and anal fins high anteriorly, 
much lower posteriorly, and short-based 
(base of second dorsal less than or equal 
to caudal peduncle length). Second dor¬ 
sal and anal fins with anteriormost 
(second to fourth) rays branched, 
usually in larger specimens. Small fish 
(11mm or less) with soft dorsal and anal 
rays generally unbranched. Pelvic fins 
short, forming shallow cup, averaging 
17% (12.2-21.5%) of SL, reaching to anus 
or beyond. Pelvic spines with fleshy lobes 
occasionally papillose. Pectoral fins 
short and rounded, reaching to below end 
of first dorsal. Pectoral rays unbran¬ 
ched (in 77), or with lowermost 3-7 rays 
unbranched and next few rays branched 
at tip (in 31)*. Caudal fin truncate, upper 
half of fin slightly longer than lower. 


across front. An outermost row across 
front of jaw only of 6-8 large curved 
teeth, posteriormost tooth generally 
largest. Lower jaw with 2 or 3 rows of 
fine pointed teeth, rows usually increase 
and become irregular towards front of 
jaw. One or 2 large canines behind these 
rows, on either side of symphysis. A large 
curved canine set outside rows of small 
teeth, a little before mid-side of jaw, 
where lip is expanded upward. 

Genital papilla of female short and 
bulbous, with extreme tip slightly flat¬ 
tened and forming 4-6 pointed lobes. Male 
genital papilla elongate, expanded 
basally and narrowing to tip. Tip expan¬ 
ded into series of fimbriate lobes, with 
posteriormost lobe longest and non-fim- 
briate. 

Colour in life. Head, body and fins 
transparent (Fig. 12). Bright chrome 
yellow overlays pharynx, upper part of 
gill chamber and most of peritoneum 
(ventral quarter transparent) and ex¬ 
tends ventrally in a narrowing stripe 
along anal base to fade out about mid- 



Kig. 12. Brvaninops nalans swimming over Acropora 
Teeth similar between males and 
females, curved caniniform teeth tending 
to be somewhat larger in males. Upper jaw 
with band of fine pointed teeth 2 or 3 rows 
wide at sides of jaw and 3 or 4 rows wide 


at Yonge Reef, Old. Photo by Rudie Kuiter. 
point of fin base. Brain and top of an¬ 
terior half of vertebral column appear 
whitish. Eye bright violet-red, rimmed 
with black, a deeper violet-red stripe 
before and after pupil. Pinkish-red band 
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crosses over head from posterior edge of 
eye, and may form irregular faint mar- 
blings on nape. Very faint fine red stripe 
from front of eye around snout above lip, 
not extending onto lip. Internal bars 
present (as in other species of the genus), 
of faint pinkish-red, usually only first 4 
bars (very narrow) visible. Second bar 
(from spiny dorsal origin to behind pec¬ 
toral fin) is widest. Fish able to intensify 
or fade internal bars and other pinkish- 
red markings. 

Two freshly dead specimens with lower 
half of head transparent light reddish or 
purplish-red: 1 with posterior half of 
body tinged with very faint pink, the 
other with posterior half of body (chiefly 
ventrally) light chrome yellow overlaid 
by faint reddish tinge. Caudal dull 
chrome yellow, soft dorsal and anal rays 
tinged with faint reddish. Live coloura¬ 
tion figured in Bemert and Ormond 1981, 
Fig. 158 (as a larval Anthias squamipin- 
nis). 

Colour in alcohol. Preserved specimens 
nmarked hyaline, with black-rimmed iris 
occasionally preserved as silvery or light 
violet. Internal bars not visible. 

Comparisons with other species. This 
species is immediately distinguishable from 
other members of the genus by its compres¬ 
sed head and body, lateral eyes, short 
snout, and the lateral line canal con¬ 
figuration of the head. Small preserved 
specimens may resemble Bryaninops ridens 
but are distinguished by jaw shape and 
teeth and by possessing a wider interor¬ 
bital. 

Remarks. This species is mostly a 
shallow-water dweller (7-12m), as¬ 
sociated with Acropora thickets, alth¬ 
ough specimens from the Gulf of Aqaba 
were taken from 21-27m depth. I have 
observed this species most often at Lizard 
Island lagoon, hovering 30-60cm above 
Acropora, in groups of 8-10 individuals. 
The fish generally face into the current, 
sculling with pectorals to keep in place, 
picking plankton drifting past. They do 
not cling to the coral although fish have 
been seen to rest briefly on the tips of the 
branches, and one observed to nibble and 
bump at the topmost polyps. If B. natans is 


chased away from the Acropora, it swims 
back rapidly when about 2m away from 
the coral. Barry Goldman (pers. comm.) 
observed large schools of 50-100 in¬ 
dividuals hovering over Acropora in 13.5 
m at Suvarov Atoll, near the Cook 
Islands. 

Etymology. The Latin 'natans' meaning 
swimming or floating, refers to the 
species’ hovering behaviour, in contrast 
to the clinging, cryptic habits of other 
congeners. 

Bryaninops loki sp. nov. 

(Figs 13,14) 

Tenacigohius erythrops (Jordan and Seale) — 

Wass 1984. 

Tenacigohius sp. 7 — Wass 1984. 

Type material. HOLOTYPE - AMS I. 24072- 
001, 9 22.5mm SL, Great Barrier Reef, Lizard 
Island, on dropoff halfway between Bird and 
South Islands, from gorgonian fan, 15-16m, 
rotenone, H.K. and J.A. Larson. G. Stroud, 5 
February 1977. PARATYPES - SAMOA; AMS 
I. 21388-001, cT 19.5mm SL, American Samoa, 
Tutuila, Pago Pago Bay, 25m, from seafan, D. 
Wass, 24 May 1979; AMS I. 20725-001, 2 spec. 
ll-18mm SL, American Samoa, Tutuila, Pago 
Pago Bay, 15-25m, off seawhip, D. Wass, 27 
October 1978. NEW CALEDONIA: AMS IB. 
5371-74, 4 spec. 15.5-26mm SL, New Caledonia. 
25m, from gorgonian. FIJI; NTM S.10832-001, 2 
spec. 12.5-15mm SL, SL, Suva, Fish Bench Reef, 
coral wall, 7-1 Im, from gorgonian Ellisella 
quadrilineata, hand, H.K. Larson, 31 August 
1979; OM 1.20395, 2 spec. 10.5-11mm SL, same 
data as preceding; AMS 1. 24076-(X)l, 2 spec. 8- 
9.5mm SL, same locality as preceding. PHILIP¬ 
PINES: USNM 265176, 9 14mm SL. Palawan 
Province, Tagauayan Island, west side of Cuyo 
Island, 0-14m, V. Springer and party, 25 May 
1978; USNM 261374, cf 15mm SL, Palawan 
Province, north northeast side of Bararin 
Island, 0-17m, V. Springer and party, 24 May 
1978. PAPUA NEW GUINEA; USNM 261373, 
9 12.5mm SL, Hermit Island, Amot Island, 
dropoff on ocean side of reef, 0-45m, V. 
Springer and party, 31 October 1978. JAPAN: 
LICPP 1977009, 4 spec. 16.5-20.5mm SL, Okin¬ 
awa, Kuroshima, 3 September 1977. INDIAN 
OCEAN: ROM 42739 , 3 spec. 16-18mm SL, 
Chagos Archipelago, Salomon Atoll, between 
Isle Diabole and Isle Anglaise on dropoff, 20- 
25m, rotenone, A. Emery, R. Winterbottom 
and party, 18 March 1979; ROM 42738, 10 spec. 
9-19mm SL, Chagos Archipelago, Salomon 
Atoll, off Isle Poule on dropoff, 33-43m, 


81 



H. K. Larson 


rotenone, A. Emery, 
party, 21 March 1979; 
15mm SL, C'hagos 
Atoll, on dropoff at 


R. Wintcrbottom and 
ROM 42740,2 spec. 9- 
Archipclago, Salomon 
east tip of Isle de la 


Passe, ocean side, 18-25m, rotenone, A. Emery. 
R. Winterbottom and party, 23 March 1979; 
ROM 42739, cf 18m SL, C'hagos Archipelago, 
Salomon Atoll, on dropoff on east side of Isle 
Poule, 18-25m. rotenone, A. Emery, R. Win¬ 
terbottom and party, 22 March 1979; ROM 
42736, cf 17.5mm SL, C'hagos Archipelago. 
Saloman Atoll, northside of Isle Diabole, 
dropoff, 2()-26m, rotenone, R. Winterbottom, 
A. Emery and party, 17 March 1979; ROM 
42741. 2 spec. l()-15mm SL, C’hagos Ar¬ 
chipelago, Peros Banhos Atoll, off south end 
of Isle Poule, steep slope and coral outcrop, 
,3{)-33m, rotenone, R. Winterbottom. A. Emery 
and party, 29 March 1979. OUEENSLAND, 
GREAL BARRIER REEF : OM 1. 20394 , 9 
12mm SL, Rib Reef (west of Slasher's Reef), 
windward side, I5m, off gorgonian fan. hand, 
ILK. Larson, 4 December 1980; AMS 1. 20990- 
014, 16 spec. L5-22mm SL, Decapolis Reef. 6- 
12m, coral, rubble and silt, rotenone. D.F. 
Hoese and party, 2 December 1978; AMS 1. 
20825-003, 9 spec, 15-23mm SL, Decapolis Reef, 
off antipatharian, ILK. Larson, 3 December 
1978; SAM F. 47.39, o" 19.5mm SL. Decapolis 
Reef, coral, gorgonians, silt, 6-12m, off Ell- 
isella qiHidrilineala gorgonian, hand, ILK. Lar¬ 
son, 14 November 1975; SMF 19957, 5 spec. 16- 
20mm, SL, Decapolis Reef, 10-12m. from gor- 



dropoff halfway between Bird and South 

Islands, 18m, from seafan, rotenone. ILK. 
Larson, 2 February 1977; CAS 53210, 9 17mm 
SL, Great Barrier Reef, Lizard Island, 
dropoff halfway between Bird and South 

Islands, off gorgonian seawhip, 17-18m, roten¬ 
one, ILK. Larson, 2 February 1977. LORD 
HOWE ISLAND: AMS 1. 17400-002, 2 spec. 20- 
22mm SL, 2 miles off east side, rocky reef 
slope, 45m, quinaldene, G.R. Allen, J.E. Ran¬ 
dall and W. Starck, 10 F'ebruary 1973. 

Diagnosis. A small slender goby (to 
26mm SL. but usually less), rounded an¬ 
teriorly and compressed posteriorly. Gill 
opening wide, usually reaching to below 
posterior edge of eye. Second dorsal rays 
usually 1,8; anal rays usually 1,8-9. Pec¬ 
toral rays usually 14-15, occasionally 
16, with lowermost 2-3 rays unbranched 
and somewhat thickened distally. Pelvics 
short and cup-like. Most specimens with 
dark blotch at base of lowermost caudal 
rays. Mean longitudinal scale count 47, 
TRB 10. 

Description. First dorsal VI (in 96)*; 
second dorsal 1,7-1,9 ( 1,8 in holotype). 
Anal 1,7-1,9 (1,8 in holotype). Pectoral 
rays 13-17 (15 in holotype). Longitudinal 
scale count 33-53, with a mean of 47 (50 in 
holotype). TRB 6-12, with a mean of 10 (11 








Kig. I.t. Holotype of Bryaninops loki. 
pattern on body omitted). 


_ 

22.5mm SL 9' 



AMS I. 24072-001. from Lizard Island. Old (colour 


gonian Cienocetla pectinata. hand, N. Coleman, 
14 November 1975; NTM S. 10833-001, O' 
17.5mm SL, Decapolis Reef, east side, 10m, 
from gorgonian Suhert’orgia suherosa, quinal¬ 
dene, ILK. Larson, 17 February 1977; BPBM 
29316, 6 spec. 9-20mm SL, Linnet Reef, west side 
of reef, 6-15m, from gorgonian Ellisella 
(/uadnlinetita, hand, ILK. Larson. 22 November 
1975; NMV A. .3250. 5 spec. 8.5-17mm SL. 
Lizard Island, east side of North Point, 18- 
21m, from gorgonians Ctenocella pectinata and 
Junceella gemmacea, hand, ILK. Larson, 28 
November 1975; WAM P. 28042-001. 2 spec. 22- 
23.5 mm SL, same data as holotype; AMS 1. 
24075-001, 10 spec. l6-20mm SL. Lizard Island, 


in holotype). Segmented caudal rays 
15(1), 17(8). Branched caudal rays 11 (9). 
Usually posteriormost anal rays bran¬ 
ched. Gill rakers on anterior face of 
first arch very short and smooth. Lower¬ 
most quarter or less of first arch bound 
by membrane to opercular wall. Rakers 
1 + 1-F5 (2), 2-Fl-b5 (1), 2-bl-f6 (2), l-bl-b7 
(3), 2-bl-F7 (1), l-bl+8 (1). 

Body elongate and rather compressed, 
body depth at anus averaging 14% (10.5- 
17.8%) of SL (Fig. 13). Range of morpho¬ 
metries in Table 9. Head length averages 
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Table 9. Proporlional measurements ol Hryaninops loki expressed as percentages ot standard length (or heail length where indicated), N number 
of specimens. 



Holotvpi’ 

AMS 1. 24072-(X)l Runnc 

.Main 

Mean 

S 

Kimi'i- 

l■'^■rnaln 

Mean 

N 

Standard length 

22.5 

11.0-2(1.0 

18.4 

.30 

9..5-24.5 

16.5 

46 

Head length 

M).5 

25.7-.34.5 

31.1 

.30 

20.7-35,0 

.30.9 

46 

Head depth 

14.(> 

11.2-17.3 

14,4 

29 

11.5-17.5 

14.9 

46 

Head width 

15-0 

10.9-20.9 

15.9 

29 

12.0-19,1 

15.9 

46 

Body depth at anus 

13.7 

10,9-Ui.2 

13,4 

.30 

10..5-I7,8 

13.8 

46 

Caudal fin length 

17.7 

17.4-22.8 

19.7 

28 

17.5-23.3 

19.4 

.39 

Pectoral fin length 

15.5 

15.4-22.5 

17.8 

29 

13.3-22.5 

17.6 

44 

Pelvic fin length 

1 1.9 

11.4-18.7 

13.6 

27 

11.0-18.2 

13.2 

42 

Snout length (in HL) 

29.0 

24.1-37,0 

28.9 

30 

21.1-41.9 

26.6 

46 

Eve width (in HL) 

2(1.1 

27.3-3(1,4 

.30.0 

.30 

25.8-.38.7 

.31.0 

46 

Upper jaw length (in HL) 

37,7 

33.3-51.9 

40.4 

.30 

.34.0-.54.8 

39.6 

46 

Intcrorbital width (in HL) 

8.7 

5.(1-16.1 

lO.O 

.30 

5.2-17.0 

9.9 

46 

Caudal peduncle length 

22.1 

18.2-24.4 

21.6 

.30 

16.1-28.0 

21.6 

46 

Caudal peduncle depth 

7.5 

6.4-10.3 

8.3 

.30 

6.0-9.4 

7.8 

46 


31% (20.7-35.0%) of SL, with head width 
roughly equal to head depth. Head ap¬ 
pears more or less square in cross-section. 
Head depth averages 47.5% (36.5-52.6%) 
of head length. Eyes large, placed 
laterally and entering dorsal profile, 
averaging 31% (25.8-38.7%) of head len¬ 
gth. Snout short, usually equal to or 
less than eye, and roughly rectangular 
from dorsal view. Profile of snout often 
concave before eyes. Jaws terminal, sligh¬ 
tly oblique and ending at a point below 
anterior half of eye. In some specimens 
(from Chagos Archipelago and Lizard 
Island), upper jaw is slightly longer than 
lower (as in B. ligris). Tongue trilobed. 
Gill opening wide, usually (in 65 
specimens) reaching to below posterior 
edge of eye. In 31 specimens, mostly from 
Lizard Island and Chagos Archipelago, 
the gill opening reaches forward past 
posterior edge of preopercle but does not 
reach eye. Lateral line canals of head as 
in B. yongei (Fig. 2). Sensory papillae as in 
Fig. 13, with only single row of papillae 
along lower preopercular edge, which is 
always smooth, not scalloped. Small fle¬ 
shy knob sometimes slightly developed on 
preorbital edge. 

Scales on body extend to behind pec¬ 
toral fin, usually to just above pectoral 
base, leaving head, belly and pectoral 
base naked. Specimens 12mm SL or iess may 
have scales extending to below end of 
first dorsal fin, and only I or 2 rows of 
scales along mid side of body. 

Pelvic fins short, round and generally 
cup-like, averaging 13.5% (11.0-18.7%) of 
SL, not reaching anus. Pelvic spine lobes 


short and fleshy. Inner edge of pelvic cup 
may be finely papillose. Pectoral fins 
short and rounded, do not reach past end 
of pelvics. First dorsal fin triangular, 
second dorsal fin equal to tirst dorsal 
height anteriorly, low posteriorly. Anal 
fin low, higher anteriorly. Caudal fin 
truncate, with upper half of fin slightly 
longer than lower. 

Teeth dissimilar between male and 
female. Rows of fine pointed teeth in 
lower jaw that are a little larger in 
males. A pair of canines on either side of 
mandibular symphysis; these are large in 
males, and in females may only be re¬ 
presented by 1 canine on either side of 
symphysis. One or 2 curved caniniform 
teeth at mid-sides of jaw. Upper jaw teeth 
fine, pointed, in several rows, widest 
anteriorly. Outermost row of about 12 
enlarged teeth across front of jaw in 
males, with small gap at centre of jaw. 
Outermost row teeth smaller in females, 
and may be fewer. 

Female genital papilla short and bul¬ 
bous, with about 8 short lobes around 
opening. Male papilla somewhat elongate 
and flattened, broad at base and narrow¬ 
ing to expanded tip. Tip finely fimbriate, 
may be expanded into 2 fimbriate rounded 
lobes with a longer smooth lobe pos¬ 
teriorly. 

Colour in life. Head and body trans¬ 
parent (Fig. 14). Brain covered with whit¬ 
ish to pale gold pigment. Bright white line 
from base of skull extends along top of 
vertebral column to base of caudal. 
Lower half of body with 7 internal. 
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Fig. 14. Bryaninops loki on an unidentified gorgonian at Michaelmas Reef. Qld, 15m depth. Photo by Roger 
Steene. 


broad, red-brown bars extending to just 
above vertebral column, narrowing 
rapidly toward midside of body. Anterior- 
most bar often continues as narrow band 
to reach anterior base of spiny dorsal, as 
do next 3 or 4 bars in varying degrees. 
Peritoneum silvery to light golden, 
overlaid with dark brown speckles. Oper- 
cle and upper half of preopercle orange 
to red-brown. Nape behind eyes with 
irregular clusters of orange, golden and 
brown speckles (which may form bands or 
spots). Red to orange or violet-red stripe 
extends from eye around snout and upper 
lip, tip of lower lip usually included in 
stripe. Iris golden around pupil, remain¬ 
der of iris red-gold to violet, with rim 
dusted with dark brown. First dorsal 
clear with irregular blotch of orange 
and brown speckles at base of anterior- 
most spine. Second dorsal often with 
similar markings. Other fins clear except 
caudal. Caudal transparent on upper 
quarter, lower three-quarters of fin red- 
brown as in body bars. Dense black spot at 
lower fin base, spot may extend out to end 
of fin or may be faint. Some fish collected 
on orange, beige or pinkish gorgonians 
may have dark brown pigments replaced 
by orange and pink. 

Colour in alcohol. Most of pattern obs¬ 


cured in preservative. Body bars show (in 
varying degrees) through body mus¬ 
culature, and may be distinct. Dark 
blotch on lower caudal base usually 
remains, but may be reduced in size. Stripe 
around snout and upper lip often distinct, 
most intense across upper lip. Dusky blot¬ 
ches and specklings on nape behind eyes 
and sides of head usually present. Many 
specimens from Chagos Archipelago have 
nape, bases of dorsal fins and posterior 
half of body dusted with light brown 
pigment spots on skin surface. Internal 
body bars visible only in a few of these 
specimens. This pattern also appears in 
some adults from Lizard Island and 10 to 
11mm SL juvenile specimens from Fiji, but ir 
14 to 15mm Fiji specimens surface speck- 
lings are fewer, with the internal bars 
beginning to show through musculature. 

Comparisons with other species. B. loki is 
similar in appearance to B. tigris, but the 
latter has a restricted gill opening and 
low pectoral ray count (13 in ligris, 14-16 
in loki). They are difficult to separate 
when live, as B. tigris often has a dark 
vertical bar or blotch at caudal fin base, 
and the basic colouring is the same. The 
narrow internal bars and dorsal spots of 
B. tigris are diagnostic. Some Lizard 
Island specimens of B. loki may have a 
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narrower gill opening (extending for¬ 
ward only to below preopercular angle) 
and resemble B. tigris (which has gill 
opening extending only to ventral border 
of pectoral base). The latter species is 
more slender (BDA averaging 12% of SL 
versus B. loki BDA averaging 14% of 
SL). 

Ten poorly preserved Bryariinops (ZIM 
5586) trawled off the Gulf of Aden are 
probably of this species. Eight of them 
have 16 pectoral rays, which is high for T. 
loki. 

Remarks. This species is most often found 
on gorgonian seafans and whips, but is not 
commonly seen. It has been collected on 
the Great Barrier Reef from the whips 
Ctenocella pectinata Pallas, Junceella gem- 
macea (Valenciennes), EllBella quadrilin- 
eata (Simpson), the fan Subergorgia 
suberosa Pallas, and black coral, An- 
tipathes sp. at depths of 6-45m. Phe species 
seems to prefer branched gorgonians, 
unlike B. amplus. B. loki may be found on 
coastal turbid reefs of Queensland, 
where Antipathes colonies occur, replac¬ 


were 8 and 9.5mm long. One nest was 
observed on a red Ellisella-\\V.c whip, with 
the eggs rather widely scattered (Roger 
Steene, pers. comm.). 

Etymology. The name loki refers to the 
legendary Old Norse god Loki, who was a 
rather enigmatic trickster. 

Bryaninops dianneae sp. nov. 

(Fig. 15) 

Type material. HOLOTYPE-AMS I. 24073-001, 
Cf 20mm SL, Fiji, Mamanutha Group west of 
Viti Levu, Malololailai, reef lagoon, off 
green sponge, 7.5m, hand. D. Bray and R. 
Blake, 31 March 1980. PARATYPE-AMS I. 
24073-002, 9 19mm SL, same data as holotype. 

Diagnosis. A small slender goby with a 
long depressed head. Second dorsal rays 
1,8; anal rays 1,9. Pectoral rays 15-16, 
with lower 2-3 rays unbranched and some¬ 
what thickened distally. Pelvics broad 
and flat, reaching past anus. Frenum 
smooth, without anteriorly-facing 
pocket. Gill opening reaches to just be¬ 
hind eye. Longitudinal scale count 50-54, 
TRB 10-11. 



Kig. IS. Holotype of Bryaninops dianneae, 2()mm SL O'. AMS I. 24()7.t-0ni, from liji. 


ing B. tigris in this habitat. They are 
difficult to collect, as they move rapidly 
from branch to branch of the gorgonian, 
and on sea fans, where there are in¬ 
numerable holes, the fish slip through 
easily from one side to the other. This 
species is cryptically coloured and often 
difficult to see, as the colour pattern 
matches that of the host invertebrate. 

B. loki occurs in small groups. One or 
two males will be present, and three to 10 
females. The two males usually are 
similar in size, but are not always the 
largest fish present. They may be in pairs 
or threes on unbranched whips. One of 
three small females, from an Ellisella whip 
from Fiji, possessed an elongate genital 
papilla and may have been changing sex. 
The smallest juveniles settled on a whip 


Description. First dorsal spines VI*: 
second 1,8*. Anal 1,9*. Pectoral rays 15* 
and 16. Longitudinal scale count 50 and 
54*. TRB 10 and 11*. Segmented caudal 
rays 17*, branched caudal rays 11*. Anal 
rays unbranched. Gill rakers short and 
slender, those on anterior face of first 
arch smooth, rakers on anterior face of 
second arch with fine spines. Raker count 
of paratype 2-1-1-1-9. Lower quarter of 
first gill arch bound by membrane to 
opercular wall. 

Body slender, elongate and rather 
compressed. Morphometries in Table 10. 
BDA 12.5% of SL in holotype, 12% in 
paratype. Head length 34.5% of SL in 
holotype, 36.3% in paratype. Head width 
much greater than head depth, depth 
37.7% of head length. Eyes large, placed 
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I able 10. Proportional measurements of Bryaninops dianneae expressed as percentages of standard length 
(or head length where indicated). 



Holotype 

Paratype 

Standard length 

20 

19 

Head length 

.t4..S 

36.3 

Head depth (in HL) 

37.7 

37.7 

tlead width (in HL) 

.38.0 

55.1 

Body depth at anus 

12.5 

12.1 

Caudal fin length 

20.5 

22.1 

Pectoral fin length 

18.5 

19.5 

Pelvic fin length 

25.0 

27.4 

Snout length (in HL) 

33.3 

31.9 

Eye width (in HL) 

29.0 

29.0 

Upper jaw length (in HL) 

37.7 

39.1 

Interorbital width (in fIL) 

10.1 

7.2 

Caudal peduncle length 

20.0 

20.0 

Caudal peduncle depth 

8.5 

8.4 


dorsolaterally and entering dorsal 
profile. of head length. Snout 

rather long and depressed, 31.9% of head 
length in paratype, 33.3% in holotype. 
Snout somewhat rectangular from dorsal 
view. Jaws terminal, slightly oblique and 
ending at a point below anterior margin 
of pupil or a little further forward. 
Middle of sides of lower jaw curved 
slightly upward at site of large curved 
teeth. Tongue trilobed. Gill opening 
reaching forward nearly to posterior 
margin of eye. Lateral line canals of 
head as in B. yongei. Sensory papillae as in 
Fig. 15. Lower preopercular and preor¬ 
bital edges smooth, with no suborbital 
knob or scalloping. 

Scales on body extend up to behind 
pectoral fins and to just above pectoral 
base. In holotype, scales extend along 
first dorsal base to below anteriormost 
spine. In paratype, scales along dorsal 
surface reach to below sixth dorsal spine, 
leaving a naked strip below first dorsal 
fin. Breast and belly naked. 

Pelvic fins large, flat and rounded, 
reaching past anus but not to anal fin. 
Pelvics 25% of SL in holotype, 27.4% in 
paratype. Fin membranes thin, not fleshy 
or papillose. Pelvic spines straight, lobes 
rounded and flattened, smoothly fused 
to frenum which is not folded forward to 
form anteriorly-facing pocket (as in all 
other Bryaninops species). Pectoral fins 


rounded, reaching to above anus. First 
dorsal fin triangular, higher than 
greatest body depth in male. Second dor¬ 
sal fin nearly equal to first in height 
anteriorly, very low posteriorly. Anal 
fin low. Caudal fin truncate. 

Teeth similar in both sexes, although 
caniniform teeth are rather larger in the 
male. Rows of small fine upright teeth 
across front of lower jaw narrowing to 2 
or 3 rows along sides of jaw. One of these 
rows is of distinctly larger upright teeth. 
A pair of large curved teeth on either 
side of mandibular symphysis behind rows 
of front teeth. Large curved teeth near 
mid-sides of jaw (single teeth in female; 
paired in male) positioned just outside 
tooth rows. Upper jaw with rows of small 
fine teeth, widest anteriorly, with small 
gap at centre front. An outermost row of 
6-8 large curved teeth across front of 
jaw, 3 or 4 teeth on either side of gap. The 
2 posteriormost (and largest) teeth on 
each side tend to protrude over lower lip 
when jaws closed. 

Genital papilla of male short, with 
finely fimbriate tip barely expanded. Gen¬ 
ital papilla of female small, bulbous, with 
several short lobes at tip. 

Colour in alcohol. No live colour notes 
available. Preserved, head and upper 
half of body mostly pale. Lower half of 
body from behind upper pectoral base to 
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caudal base dusky (as in B. erythrops), 
colouration extending onto caudal fin as 
a streak or blotch. Pectoral base dusky 
or with several large dusky blotches. 
Nape with large brown blotch behind 
each eye, and scattered smaller spots 
toward interorbital. Dark stripe from 
eye to eye around snout and front of 
upper lip. Faint dusky specklings on edge 
of lower lip. Opercle and upper preoper- 
cle with scattered dark speckles, some 
forming irregular lines. Scattered dusky 
spots below dorsal fin bases. All fins 
transparent. 

Comparison with other species. Alth¬ 
ough only 2 specimens of B. dianneae are 
available, they are immediately distingui¬ 
shable from other Bryaninops species by 
the smooth frenum and flat pelvic spine 
lobes. The pelvic fin itself is larger, 
flattened (not cuplike) and the skin is not 
thickened or papillose. The long depres¬ 
sed head and very slender body of B. 
dianneae gives a resemblance to the 
sponge goby, Luposicya lupus, a species in 
which the pelvic frenum is not always 
folded forward. Luposicya is distinct in 
possessing rows of long horizontal teeth 
in the lower jaw, among other charac¬ 
ters. 


Additional material. RED SEA: P.6477 
(Holotype of Lobulogobius bentuviai Goren), 
Cf 14.5mm SL, South Sinai Peninsula. Marsa 
Bareka, 16 Oct 1979; P.6419 (Paratypes of L. 
bentuviai Goren), 5 spec. 9-13mm SL, same data 
as preceding. WEST INDIAN OCEAN: RUSI 
5442,2 spec. 14.5-16mm SL, Mozambique, Pinda 
; ANSP 153848, 7 spec. 11-14.5mm SL, Amiran- 
tes Islands, D’Arros Island, 5 March 1964. 
CHAGOS ARCHIPELAGO: ROM 46699, 9 
12mm SL, Great Chagos Bank, Eagle Island 
reef off north tip, 25 February 1979; ROM 
46698, 9 10mm SL, Great Chagos Bank, Eagle 
Island lagoon, 25 February 1979. CAROLINE 
ISLANDS: CAS 56380, 2 spec. 13-13.5mm SL, 
Ulithi, outer reef off Sorlen Island, 22 Sep¬ 
tember 1956; USNM 269838, 2 spec. 9-11.5mm 
SL, Ponape, inside barrier reef at north end of 
island, 14 September 1980. MARSHALL 
ISLANDS: AMS 1.25300-001, 9 12m.m SL, En- 
ewetak, reef 9. OUEENSLAND, GREAT 
BARRIER REEF: AMS 1.19473-187, 8 spec. 12- 
14mm SL, Lizard Island, south end of Coconut 
Beach, off large Porites knoll, 24 November 
1975; NTM S. 11560-001, 2 spec. 13.5-14mm SL, 
Lizard Island, between Bird and South Island, 
off Millepora sp., 8 Feb 1977; AMS 1.22579-067, 
Cf 15.5mm SL, Escape Reef. 

Diagnosis. A very small goby (up to 
I6mm SL), compressed posteriorly and 
roughly triangular in cross-section an¬ 
teriorly. Second dorsal rays usually 1,8; 



Fig. 16. Bryaninops ridens, 15tnm SL O", out of AMS 1.19473-187. from Lizard Island, Old. 


Remarks. This species was collected from 
‘a green sponge’ at 7m depth in a reef 
lagoon at Malololailai, Fiji. 

Etymology. The species is named for 
Dianne Bray, of the Australian Museum, 
who collected the only known specimens. 

Bryaninops ridens Smith 
(Fig. 16) 

Bryaninops ridens Smith, 1959:216. 
Lobulogobius bentuviai Goren, 1984:78-80. Syn. 
nov. 

Type material. HOLOTYPE-RUSI 225, 9 
15.8mm SL, Pinda, Mozambique, 21 September 
1956. 


anal rays 1,8. Pectoral rays usually 13- 
14, the lowermost 2-3 rays unbranched 
and somewhat thickened distally. Pelvic 
fins short, forming a round cup, skin 
surrounding pelvic spines somewhat thick¬ 
ened, forming flat rounded lobe. Gill 
opening variable, may extend from below 
posterior preopercular edge to just read 
posterior edge of eye. Teeth similar in 
male and female. No canine at side of 
lower jaw. Body naked anteriorly. Mean 
longitudinal scale count 33, TRB 8. 

Description. First dorsal VI (in 20)*, VII 
(in 1); second dorsal 1,7 (in 1), 1,8 (in 22)*. 
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Anal 1,8*. Pectoral rays 13-15, (14 in 
holotype) with lower 2-3 rays unbran¬ 
ched. Longitudinal scale count 25-37, 
with a mean of 33*. TRB 4-U), with a mean 
of 8 (5 in holotype). Anal rays unbran¬ 
ched. Second dorsal with only first 2-4 
rays branched. Segmented caudal rays 17 
(4)*. Branched caudal rays 11(1), 12(2). 
Gill rakers very short thin pointed stubs 
with spines only on posterior rakers. 
Lower quarter or less of first gill arch 
bound to opercular wall by membrane. 
Rakers 1-1-l-t-4(l), l-l-l-f5(l). Vertebrae 
10-1-15 (plus urostyle) = 26(1). 


Scales small, reaching anteriorly 
usually to below sixth dorsal spine, with 
naked strip along anterior halves of 
bases of second dorsal and anal fins. Two 
or 3 isolated scales usually present on 
mid-line of side below first dorsal fin. 
Belly always naked. 

Pelvic fins short, round and cup-like, 
19% (16.3-22.1%) of SL, reaching about 
halfway (or further) to anus (just rea¬ 
ches anus in 16mm SL specimen). Pelvic 
spines very short, straight, or slightly 
curved inward. Pelvic spine lobes gen¬ 
erally flat and rounded, occasionally 


lable II. Proportional measurements of Bryaninopi rulens expressed as percentages of standard length (or length where indicated). N- number of 
specimens. 



Holotype 

RUSl 225 

Runne 

Males 

Mean 

N 

Range 

Females 

Mean 

N 

Standard length 

15.5 

II.5-15.5 

13.6 

11 

12.0-16.0 

13.6 

II 

Head length 

28.4 

29.6-33.8 

31.1 

11 

27..5-32.5 

30.2 

11 

Head depth 

16.8 

15.4-18.3 

16.7 

It 

15.8-20.0 

17.2 

11 

Head width 

19.4 

19.2-22.8 

20.8 

11 

15.6-22.1 

20.5 

1 

Body depth at anus 

18.7 

13.0-15.9 

15.2 

11 

14.1-16.6 

15.3 

10 

Caudal fin length 

— 

19.1-22.8 

20.5 

9 

20.0-21.5 

20.7 

8 

Pectoral fin length 

17.4 

17.4-22.2 

20.2 

10 

17.5-21.4 

19.2 

10 

Pelvic fin length 

18.7 

16.3-22.1 

19.1 

11 

17.5-20.8 

18.9 

11 

Snout length (in HL) 

29.5 

24.4-.30.0 

26.0 

11 

23.8-28.6 

25.8 

II 

Eye width (in HL) 

31.8 

29.3-34.0 

31.8 

11 

3().2-.36.4 

33.2 

11 

Upper jaw length (in HL) 

47.7 

40.8-47.7 

44.5 

11 

41.0-48.8 

45.1 

11 

Interorbital width (in HL) 

11.4 

6.8-13.6 

11.9 

11 

8.5-14.3 

11.5 

11 

Caudal peduncle length 

22.6 

20.0-23.2 

21.2 

11 

20.7-24.3 

22.1 

10 

Caudal peduncle depth 

8.4 

7.8-10.0 

8.9 

11 

8.1-10.0 

8.9 

10 


Body short, slender, compressed, more 
rounded anteriorly. Range of mor¬ 
phometries in Table 11. Body depth at 
anus averages 15% (13.0-16.6%) of SL. 
Head length averages 30.7% (27.5- 

33.8%) of SL, head width greater than 
depth. Head in cross-section roughly 
triangular, apex dorsally. Snout short 
and rounded in dorsal view, 26% (23.8- 
30.0%) of HL. Eye 32.5% (29.3-36.4%) of 
head length, placed dorsolaterally. 
Jaws reach to below mid-eye or to an¬ 
terior half of eye. Mouth terminal, with 
jaws, especially lower, curved upward 
anteriorly. In ventral view, lower jaw 
triangular. Tongue short, usually blunt, 
occasionally trilobed (in 9 males and 3 
females). Lateral line canals of head as 
in B. yongei (Fig. 2). Sensory papillae of 
head as in Fig. 16. Suborbital smooth, with 
no fleshy knob. Lower preopercular edge 
smooth; lower half of opercle not sculp¬ 
tured. 


fleshy and folded. Lobes, frenum and 
inner edge of pelvic cup finely papillose or 
quite smooth. Pectoral fins short, 
slightly pointed, reaching to above pelvic 
fin tips or little beyond. Lower unbran¬ 
ched ray tips not especially thickened. 
Both dorsals and anal fin low; depressed 
first dorsal not reaching second dorsal 
origin. First dorsal fin triangular. An- 
teriormost anal fin rays occasionally 
slightly thickened at tips. Caudal fin 
rounded to truncate, with upper half of 
fin slightly longer than lower. 

Teeth of males and females similar. In 
upper jaw, 3 or 4 curved canines across 
front of jaw, with gap in centre; canines 
usually larger in males. Behind canines, 2 
or 3 crowded rows of small fine pointed 
teeth, which tend to be curved anteriorly 
and usually straight and even in height at 
side of jaw. Lower jaw with 4 or 5 crowded 
rows of small fine pointed teeth forming a 
wide band anteriorly, narrowing at sides 
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of jaw to 2 or 3 even rows; teeth in 
outermost row tend to be straight and 
angled outward. Teeth in innermost row 
slightly larger and usually straight. 
One or 2 large curved canines on each 
side of jaw symphysis, behind band of fine 
teeth. One or 2 smaller canines may be 
present anterior to symphyseal pair, at 
outer edge of band of fine teeth (usually 
in males). 

Males genital papilla short, flattened 
and broad at base, abruptly narrowing to 
slightly expanded tip. Tip with a pair of 
several fine lobes. Female genital papilla 
short and bulbous, often with many fim¬ 
briate lobes around opening at tip, or 
several pairs of lobes near each end of 
opening. 

Colour in life. Translucent pale grey- 
green, with no dark markings on any fins. 
Eyes red, with red line from eye to eye 
around nostrils across snout. Upper lip 
red. Two faint red streaks from each eye 
backward past opercle. No dark internal 
bars. 

In an underwater photograph of a 
Bryaninops (on vertically-lobed Millepora 
sp.) which is probably B. ridens: body 
transparent, with golden peritoneum and 
gold-brown colour over vertebral 
column partly showing through body 
wall. Head translucent, pearly blue- 
grey, with broad gold-brown patch 
overlaying brain and nape. Similarly 
coloured stripe barely visible, extending 
from eye to eye around snout. Eyes 
silver, with dark gold-brown rims. 

Colour in alcohol. Very little pigment 
pattern discernable in most specimens. 
Body generally colourless but for scat¬ 
tered dusky speckling on lower half of 
body (posterior half usually). Occasion¬ 
ally scale margins on lower sides thinly 
outlined. No vertical bars visible. Most 
distinct marking is dense scattering of 
melanophores over brain, usually form¬ 
ing distinct blotch behind each eye, with a 
pigment-free line down dorsal mid-line of 
nape. Slightly smaller melanophores ex¬ 
tend down interorbital space onto snout 
and upper lip, forming two indistinct 
stripes, with generally unpigmented area 
on centre of snout. Lip of lower jaw may 
be dusky. Fins usually unpigmented, with 


some speckling along bases of dorsals and 
some irregular fine speckling along rays 
and lower halves of fins. Pectoral base 
may have dense blotch of melanophores 
or with light sprinkling only. Caudal 
evenly dusky in some specimens. 

Comparison with other species. B. ridens 
differs from all other Bryaninops other 
than B. isis in not possessing a large 
curved canine on each side of the lower 
jaw and in the characters discussed in the 
Introduction. B. ridens differs from B. isis 
in having the body only partly scaled (24- 
37 lateral scales, 34-51 in isis)', the 
interorbital is narrower (11-12% of HL in 
ridens, 16-17% in isis)', the snout tends to 
be shorter and more rounded (26% of HL 
in ridens, 30% in isis)', and in colour 
pattern and host specificity. 

The 6 Red Sea specimens all had pec¬ 
toral ray counts of 13, but did not differ 
otherwise. 

Remarks. This species is not common, and 
despite the collecting effort that has 

taken place in the widely spread 

localities from which it is known, re¬ 
latively few specimens have been ob¬ 
tained. At Lizard Island, Queensland, 

eight were rotenoned from a large Porites 
knoll, and two collected from a branch¬ 
ing Millepora (tenellal). Other collections 
in which B. ridens occurred were rotenone 
stations with no host mentioned. 

Bryaninops isis sp. nov. 

(Fig. 17) 

Type material. HOLOTYPE-AMS I. 25301- 
001, 19.5mm SL O' Great Barrier Reef, Lizard 
Island, east side of Palfrey Island, 3-5m, from 
gorgonian bis hippuris, hand, H.K. Larson, 1 
February 1977. PARATYPES-PHILFPPINES 
USNM 269837, 2 spec. 14.5-16.5mm SL, Palawan 
Province, west side of Tagauayan Island, 0- 
14m, V. Springer et.al., 25 May 1978. PAPUA 
NEW GUINEA: USNM 269836,7 spec. 14-18mm 
SL, Hermit Island, north side of west entrance 
12m, V. Springer et.al., 4 November 1978. 
QUEENSLAND, GREAT BARRIER REEF: 
AMS 1.22633-095, 2 spec. 13-14mm SL, Escape 
Reef, Australian Museum party; ANSP 
153847, 2 spec. 16.5-18.5mm SL, Endeavour 
Reef, northwest of Cook wreck site, 2-5m, J. 
Tyler et.al., 16 January 1969; AMS 1.25302- 
001, $ 11mm SL, east side of Rib Reef, 9m, H.K. 
Larson, from Isb hippurb, 6 December 1980; 
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NTM S. 11561-001, 5 13mm SL, ocean side of 
One Tree Island, 10m, ll.K. Larson, from /. 
hippurix, 4 December 1974; BPBM 30.549, 2 spec. 
12.5-16mm SL, Lizard Island, off research 
station beach, 2m. ILK. l.arson, from /. hip- 
piiris, 3 February 1975; AMS 1.25.304-001, 4 
spec. 13-16mm SL, Lizard Island, Coconut 
Beach, 6m, ILK. Larson, from /. hippurix. 24 
November 1975; NTM S. 11.564-001, ^ 16.5mm 
SL, Lizard Island, dropoff between Bird and 
South islands, 8m. ILK. Larson, from /, hip¬ 
purix, 6 February 1977; NTM S. 1156.3-001, 9 
12.5mm SL, Lizard Island, Mrs Watson’s Bay, 
3m, ILK. Larson. B. Goldman, from /. hippurix. 
15 February 1977; AMS 1.25.30.3-001, o" 14mm 
SL, Lizard Island lagoon, 5m. N. Coleman, 14 
January 1979; QM 1.21.566. $ 12mm SL, Lizard 
Island, research station beach, 2m, ILK. Lar¬ 
son, D.F. Iloese, from /. hippurix. 3 February 
1975; CAS 56381, 3 spec. 11.5-14mm SL, Lizard 
Island lagoon, south side of Palfrey Island, 
2m, H.K. Larson, from /. hippurix, 9 February 
1975; OM 1.21567, $ 17mm SL. Lizard Island, 
on dropoff between Bird and South Islands. 
10-15m. H.K. Larson, from /. hippurix, 14 
February 1977; SAM F. 50.39, cf 17.5mm SL 
same data as preceding; WAM P. 28442-001, 9 
16.5mm SL, same data as preceding; AMS 
1.25301-002. 9 18mm SL, same data as holotype; 
WAM P. 28441-001. cT 18mm SL, Lizard Island, 
dropoff by Bird Island. 6-lOm. H.K. Larson, 
from /. hippurix, 14 February 1977; NTM 
S. 11562-001, 3 spec. 12-17.5mm SL, Lizard 
Island, east side of Palfrey Island. 3-5m, H.K. 
Larson, from /. hippurix. 1 February 1977. 

Diagnosis. A small goby (up to 19.5mm 
SL), compressed posteriorly, more roun¬ 
ded anteriorly. Second dorsal rays 1,8; 
anal rays usually 1,8. Pectoral rays 
usually 14-15, the lowermost 2-4 rays 
unbranched and thickened distally. 
Pelvic fins short, cup-like, pelvic spine 
lobes and frenum fleshy. Gill opening 
extends forward to below posterior edge 
of eye. Teeth similar in male and female. 
No canine at side of lower jaw. Mean 
longitudinal scale count 45, TRB 11. 


Description. First dorsal VI (in 37)*. 
Second dorsal 1,8 (in 37)*. Anal 1,8 (31)*, 
1,9(5). Pectoral rays 12-15, usually 14*, 
with lower 2-5 rays unbranched (3 in 
holotype). Five specimens (11.5-14mm SL) 
have all rays unbranched. Longitudinal 
scale count 34-51, with a mean of 45*. 
TRB 9-12, with a mean of 11*. Second 
dorsal and anal rays all unbranchcd. 
Segmented caudal rays 17(4). Branched 
caudal rays 11(3). Gill rakers low, point¬ 
ed, fine spines present only on posterior 
rakers. Lower quarter or so of first gill 
arch bound to opercle by membrane 
(barely bound in one specimen, about a 
third bound in another). Rakers 
l-t-l-h6(l), 2-61-1-5(1), 2-61-66(3). Ver¬ 
tebrae 10-615 (plus urostyle) = 26(1). 

Body slender, compressed, more roun¬ 
ded toward head. Range of mor¬ 
phometries in Table 12. Body depth at 
anus averages 15.5% (13.3-18.5%) of SL. 
Mead rounded to roughly square in 
cross-section. Head length averages 
30.5% (27.4-32.7%) of SL, head width 
usually greater than depth. Snout short, 
rounded to slightly pointed in dorsal 
view, 30% (24.3-36.2%) of HL. Eye large, 
set laterally, although eye extends onto 
dorsal profile, 31% (26.9%-44.7%) of 
FIL. Jaws reach to below anterior half of 
eye, occasionally to mid eye. Lower jaw 
curves upward anteriorly, with upper lip 
overlapping lower. In ventral view, 
lower jaw somewhat pointed, forming 
triangle. Tongue trilobed, rarely blunt. 
Gill opening extends to below posterior 
rim of eye or further to posterior half of 
eye. Lateral line canals of head as in B. 
yongei (Fig. 2). Sensory papillae of head 
indicated in Fig. 17, with no fleshy knob on 
smooth suborbital. Preopercular edge 
slightly indented near lower preoper¬ 
cular pores, but not scalloped ventrally. 



Fig. 17. Holotype of Bryaninopx isis, 19.5mm SL cf. AMS I. 253()1-(X)1, from Lizard Island. Old. 
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Table 12. Prciporiional measurements of Bryaninops isis expressed as percentages of standard length {or head length where indicated) N - number 
of specimens 


Holoivpe 

AMS l.2mi-00l Range 

Males 

Mean 

N 

Range 

Females 

Mean 

N 

Standard length 

19.5 

11.5-19.5 

16.2 

17 

11.0-27.0 

14.8 

16 

Head length 

29.7 

27.4-32.2 

30.3 

17 

29.3-32.7 

31.1 

16 

Head depth 

18.5 

14.8-18.5 

16.5 

16 

15.2-24.3 

17.6 

16 

Head width 

20.5 

17.0-20.7 

18.7 

16 

16.9-20.0 

18.9 

16 

Body depth at anus 

16.9 

13.3-17.5 

15.6 

16 

14.2-18.5 

15.7 

16 

Caudal fin length 

19.0 

18.9-23.6 

20.7 

14 

18.9-25.0 

21.3 

16 

Pectoral fin length 

14,9 

14.3-22.7 

17.2 

16 

15.3-24.3 

17.9 

16 

Pelvic fin length 

16.9 

14.1-18.8 

16.1 

16 

14.4-21.3 

16.0 

16 

Snout length (in HL) 

.36.2 

26.5-36.2 

30.1 

16 

24.3-34.2 

29.8 

16 

Eye width (in HL) 

31.0 

26.9-32.7 

30.3 

16 

28.9-44.7 

31.9 

16 

Upper jaw length (in HL) 

46.6 

40.4-46.6 

43.1 

16 

39.5-55.3 

42.5 

16 

Intcrorbiial width (in HL) 

20.7 

16.0-20.7 

16.2 

17 

15.8-21.4 

17.8 

16 

Caudal peduncle length 

23.6 

18.5-23.6 

20.6 

16 

18.9-26.7 

21.2 

16 

Caudal peduncle depth 

8.7 

8.0-10.0 

8.8 

16 

7.9-9.2 

8.7 

16 


Body scaled up to behind pectoral fins; 
head, nape and belly naked. Scales 
usually absent in a strip below most of 
first dorsal. Occasionally scales reach 
only to below median dorsal spines. 

Pelvic fins short, round and cup-like, 
16% (14.1-21.3%) of SL, reaching at least 
halfway to anus. Pelvic spines very short 
and straight. Pelvic spine lobes and 
frenum fleshy; lobes rounded, sometimes 
slightly folded. Membrane of rim of 
pelvic fin usually finely folded or 
papillose. Pectoral fins rounded, reach¬ 
ing to above pelvic fin tips. Lower unbran¬ 
ched rays and next 2 or 3 branched rays 
usually somewhat thickened distally. 
First dorsal triangular, does not reach 
second dorsal origin when depressed. 
Second dorsal as high as first anteriorly, 
low posteriorly. Anal low, equal in 
height to posterior part of second dorsal, 
with tip of rays occasionally thickened. 
Caudal truncate, with upper half longer 
than lower. 

Teeth of males and females similar. In 
upper jaw, 3-5 curved canines across each 
side of jaw anteriorly; larger in males 
(canines usually hidden by upper lip). 
Behind canines, 2 or 3 rows of close-set, 
fine pointed teeth, usually slightly 
curved anteriorly; teeth straight, even in 
height and not so pointed at sides of jaw. 
Teeth at sides of jaw with tips bent 
anteriorly. Lower jaw with 2 or 3 
(sometimes 4) crowded rows of quite small 
fine pointed teeth anteriorly, narrowing 
to 2 or 3 more regular rows at sides of 
jaw, extending along entire length of 
dentary. Teeth at sides of jaw generally 


straight, angled outward slightly (to 
meet those of upper jaw, which are angled 
inward somewhat). One (occasionally 2 ) 
large curved canine at each side of lower 
jaw symphysis, behind rows of fine teeth. 
One or 2 smaller canine teeth sometimes 
present anterior to symphyseal canines, at 
outer edge of fine tooth band. 

Male genital papilla short, broad- 
based, narrowing to slightly expanded 
tip. Tip with a lobe on each side of opening, 
and may be finely fimbriate or with ad¬ 
ditional lobes. Female genital papilla 
short and relatively bulbous, with 
several to many lobes around tip (gen¬ 
erally several at each side). 

Colour in life. Flead and body generally 
translucent green or pale yellow (depen¬ 
ding on host colour). Interorbit, snout 
and lower half of head translucent, dull 
greyish-blue to bright azure-blue (azure- 
blue may be present only around eyes and 
stripe around upper lip). Occasionally 
anterior half of body blue. Cheeks, oper- 
cle, pectoral base and lower half of body 
(especially peritoneum) bright iridescent 
green. About 9 reddish or brownish- 
orange internal body bars extend upward 
from vertebral column, anteriormost 6 
most distinct, posteriormost bars may not 
be visible. Three indistinct brownish- 
orange bars cross peritoneum, and 7 or 8 
narrow internal bars extend down from 
vertebral column on posterior half of 
body (posteriormost bars may be indistinct 
or absent). Lower bars do not correspond 
with upper body bars. Pair of brownish 
gold blotches overlaying brain (which 
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may be azure-blue). Yellow-orange 
blotch occasionally present on lower 
caudal base and peduncle. Dull red or 
orange stripe extends from eye to eye 
around snout and upper lip. Lower lip may 
be reddish. Iris bright orange, with pale 
gold rim. Fin rays greenish, membranes 
clear except for caudal which may be 
green or yellowish-green tinged, es¬ 
pecially the lower half. Pelvics may be 
translucent green. 

Very small specimens may be trans¬ 
parent, with blue and red pigments not 
visible, and green and brownish-orange 
markings subdued. 

Colour in alcohol. Internal bars do not 
show through body wall, although 
peritoneum may be quite dusky and visible. 
Low'er half of body variably (usually 
densely) speckled, upper half of body 
usually unpigmented or sparsely speck¬ 
led. Most distinct markings are 2 brown¬ 
ish blotches on brain (just behind each 
eye) and dark streak from eye to around 
snout, including upper lip (lower jaw 
unpigmented). Scattered pigment present 
over sides of head and pectoral base 
(usually intensified as indistinct streak at 
base of pectoral rays). Holotype has 
entire pectoral base, cheeks and opercle 
evenly covered with brown speckling. Fins 
all clear. 

Comparison with other species. B. isis 
differs from all other species in the genus 
except for B. ridens, in the absence of a 
large curved canine on each side of the 
lower jaw (and in other characters dis¬ 
cussed in the Introduction). B. isis can be 
distinguished from B. ridens by its fully- 
scaled body (34-51 lateral scales, 27-37 in 
ridens), wider interorbital space (16-17% 
of HL, 11-12% in ridens); generally lon¬ 
ger, more pointed snout (30% of HL, 26% 
in ridens); colour pattern and host 
specificity {B. isis is the only species which 
is found on Isis hippuris). 

Remarks. This species seems to have a 
rather restricted distribution, having 
been collected only from the Philippines, 
Papua New Guinea, and the Great 
Barrier Reef, despite reasonable effort 
elsewhere. This distribution appears to be 
linked to that of the species’ host inver¬ 


tebrate, the gorgonian Isis hippurB. B. 
isis has never been found on any other 
species of invertebrate; however, hosts 
for the New Guinea specimens are un¬ 
known as the fishes came from a general 
rotenone collection. The distribution of 
/. hippuris is not well known, but has so 
far been recorded from the Philippines, 
Indonesia and the Great Barrier Reef, 
but not from the Red Sea, Indian Ocean 
localities such as the Chagos Ar¬ 
chipelago or Sri Lanka, or the central or 
south Pacific. 

B. isis is fairly common at Lizard Island, 
at depths of l-15m, usually around 2-6m, 
in lagoon or reef slope areas. The gor¬ 
gonian was often quite abundant, but fish 
were not found on every colony and were 
patchily distributed. The number of fish 
on each /.s« colony varied from one to 
eight but it was usually impossible to 
collect all specimens from a single colony 
as the fish did not hesitate to dart off 
rapidly to adjoining colonies. 

B. isis could almost be called a parasite 
rather than a commensal, as it eats the 
polyps of its host, Isis, as well as taking a 
few copepods. This dependance upon its 
host for both shelter and food is similar 
to that reported by Lassig (1976) for 
Paragobiodon (an obligate coral- 
dweller). The gut is quite long, with two 
main loops (the gut of the more predatory 
Bryaninops is short, with one simple loop). 
The close-set comb-like teeth seem suited 
to nipping off fleshy polyps. 

Etymology. Isis is the host gorgonian for 
this species-specific commensal goby. 
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CTENOTUS KURNBUDJ AND CTENOTUS 
GAGUDJU, TWO NEW LIZARDS (SCINCIDAE) 
FROM THE ALLIGATOR RIVERS REGION OF THE 
NORTHERN TERRITORY 
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ABSTRACT 

Two new scincid lizards, CtenoUcs kurnhudj sp. nov. and Ctenotus gagudju, sp. 
nov., are described and the distribution of both species in the Northern 
Territory is given. Distribution by habitat preference is discussed for eight 
species of Ctenotus Storr (C. arnhemensis Storr, C. coggeri Sadlier, C. 
essingtonii (Gray), C. gagudju, C. inornatus (Gray) C. robicstus Storr, C. storri 
Rankin, C. vertehralis Rankin and Gillam) in the eastern Alligator liivers 
region. 


Kf:ywords: Scincidae, Australia, Ctenotus, taxonomy, new species, distribution, 
habitats. 


INTRODUCTION 

The reptile fauna of the Alligator Rivers 
region of the Northern Territory are now 
relatively well known (see Cogger 1974; 
Christian and Aldrick 1977). From later 
survey work a number of species endemic to 
the rocky escarpment habitat of Arnhem 
Land have been described (Cogger 1975; 
Gow 1977; King 1982; King and Gow 1983; 
Sadlier 1985). However, only in more recent 
years have lowland habitats of the Alligator 
and Wildman Rivers to the west of the 
Arnhem Land escarpment been thoroughly 
collected to reveal a number of new taxa 
(Storr 1981; King etal. 1982; Sadlier 1984). 

The genus Ctenotus Storr occurs through¬ 
out mainland Australia and southern New 
Guinea but is most diverse in the arid 
regions (see Cogger 1983). Species of this 
genus are usually associated with areas of 
high temperatures and little ground vegeta¬ 
tion. Such conditions characterize the 
seasonally-arid north of Australia during the 
dry season. In the Kakadu Fauna Survey 
which included the Wildman and Alligator 
Rivers systems, nine Ctenotus species have 
been recorded, a species density near as 
high as (Storr 1980a; Pianka i969a) or 
greater than (Storr 1978; Storr 198()b) areas 
of comparable size in the western arid zone 


of Australia. Two of the Ctenotus species 
collected by the authors from the Wildman 
and Alligator Rivers systems are new to 
science. These species are here described 
and their habitat specificity analysed. 

Specimens were examined from the Aus¬ 
tralian Museum (AM), Australian National 
Wildlife Collection (ANWC), Museum of 
Victoria (MV), Queensland Museum (QM) 
and Northern Territory Museum (NTM). 

Ctenotus kurnbudj sp. nov. 

(Fig. 1) 

Type material. HOLOTYPE - Australian 
National Wildlife Collection (ANWC) R.3461, an 
adult from 16 km west of Kapalga on Arnhem 
Hwy Northern Territory, 12°46'S 132°15'E, 
collected by J. Wombey, 25 October 1980. 
PARATYPES - NORTHERN TERRITORY: 
ANWC R.3462, collected 25 October 1980, 
ANWC R3469, collected 26 October 1980, AM 
R106843, collected 5 March 1982, ANWC 
R3883, collected 18 September 1982, all from 
same locality as holotype; ANWC R3880, 
Kapalga, near airstrip, 12°34'S 132°14'E, collec¬ 
ted J. Estbergs, 5 August 1982; ANWC R3882, 
Wildman River area, 12°4()'S 13r59'E, collected 
J. Estbergs, 23 August 1982. 

Diagnosis. C. kurnbudj is distinguished 
from all other members of the genus by 
possessing the following combination of 
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Fig, I. A live specimen of Cienoiiis kurnhudj. Photo 
scalation and colour characteristics: digits 
compressed with narrow, dark calli on the 
subdigital lamellae; frontal contacting first 
three of four supraoculars of which the 
second is widest; dark upper lateral zone 
enclosing several rows of fine spots; head 
and face reddish to light brown with scat¬ 
tered pale spots; no dark vertebral stripe; 
broad, dark laterodorsal stripe enclosing or 
alternating with a series of pale spots or 
blotches respectively, offset to a series of 
dark upper lateral blotches on tail (unique 
to C. kurnhudj}. 

The first four features in combination 
place C. kurnhudj in the C. leonhardii 
species group of Storr et. a! (19K1) while the 
last three features in combination will serve 
to distinguish C. kurnhudj from all members 
of this species group. 

Description. Phis species is a medium 
sized Ctenotus attaining a maximum SVL of 
.54 mm. 

Distance from axilla to groin 52-.56.2% of 
SVL ( X = 53.8, n = 6); hindlimb length 52 - 
57.5% of SVL (7i = 54.2, n = 7); distance 
from forelimb to snout 38.8 - 44.4% of SVL 
(7c = 42, n = 7 ); tail length 194.7 - 220. 7% 
of SVL (n = 2). 

Nasals narrowly separated or in point to 
narrow contact; prefrontals usually 
moderately separated (71%), otherwise 


J. Wombcy. 

narrcrwly separated or in point contact; 
supraoculars four, first three contacting 
frontal; supraciliaries usually 8 (71.4%) or 7 
(21.4%), rarely 9 (7.2%), first three largest 
and remainder, except for pentultimate 
(which is slightly larger), smaller and 
subequal; frontoparietals paired and distinct 
from interparietal; nuchals 3-6 either side 
(Ic = 4.6, sd = I. n = 6); loreals two; upper 
and lower preoculars present, lower much 
the larger; anterior subocular single; upper 
labials 7 (57%) or 8 (43%>) with fifth or 
sixth, respectively, subocular; postmental 
contaeting first two lower labials on each 
side; ear opening large, vertically elliptic, 
usually with 5 (53.8%) or 4 (23%), rarely 3 
or 6, broadly acute enlarged lobules an¬ 
teriorly. 

Midbody scale rows 26-30 ("x = 28.7, sd = 

1.5, n = 6); paravertebral scales 54-67 ( x = 

62.5, sd = 4.1, n = 7), from first scale 
behind parietals to a point opposite the 
preanal scales; lamellae beneath fourth toe 
2-3-28 (7c = 26.4, sd = 1.6, n = 7), 
moderately compressed and pale, each with 
a narrow dark callus. 

Colour and pattern. Dorsal surface brown 
with moderately broad black laterodorsal 
stripes either enclosing a series of pale 
brown-white spots or broken into a series of 
alternate black and brown-white blotches. 
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Tail always with series of alternate light and 
dark laterodorsal blotches. A fine, pale 
dorsolateral stripe from above eye pos¬ 
teriorly to tail. Upper lateral zone black 
between ear and hindlimbs enclosing several 
series of longitudinally aligned white flecks, 
broken posterior to hindlimb into a series of 
black and brown blotches offset to those of 
laterodorsal stripe. 

A fine, white midlateral stripe between 
fore and hindlimbs, broken over most of 
length. Lower lateral zone dark brown to 
black between limbs, light brown to grey 
with occassional white spotting anterior to 
forelimbs. 

Hindlimbs brown with black longitudin¬ 
ally aligned stripes most often broken into 
elongate blotches. Venter pale. 


Etymology. ‘Kurnbudj’ is the name of the 
language group of the Aboriginal people 
who once occupied the area bordered by the 
upper reaches of the West Alligator River in 
the north, and lying between the South 
Alligator and middle reaches of the Wild- 
man River in the south (Toohey 1981). The 
known distribution of C. kurnbudj occurs 
within this area. 

Distribution. C. kurnbudj is recorded 
from four of the Kakadu Fauna Survey sites 
in the West Alligator - Wildman Rivers area 
(there were no other sites examined within 
the area defined by these four sites (Fig. 2). 

Habitats. These four sites represent a 
range of woodland-open forest types which 
were intensively sampled on a total of six 
occasions during the three dry (August- 
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November) and three wet (January-April) 
seasons of 1980-3. Details of the four 
loealities follows: 

Site 4: This site is a seasonally inundated 
riparian woodland with a total projective 
foliage cover (PFC, an index of foliage 
density) and PFC greater than three metres 
(an index of foliage density above 3 metres) 
of 71.7 and 17,4 (after Walker and Tunstall 
1981) located in the Baker land system 
(Story et id. 1969) on brown massive earths. 
Ihe main tree species were Eucalyptus 
lectifica, E. clavigera, Planchonia careya 
and Eryilirophleum chlorostachys. The 
ground layer was dominated by a mixture of 
low sedges and grasses. The site was burned 
in three out of three years. 

Site 5: This open forest has a total PFC 
and PFC greater than 3 m of 81.8 and 21.2. 
It is located in the Kay land .system on 
yellow and red massive earths. 'I'he common 
tree species were Eucalyptus tetrodonta, E. 
miniata and E. porrecta. Sorghum 
stipoideum is dominant in the ground layer. 
The site was burned in two out of three 
years. 

Site 8: The total PFC and PFC greater 
than 3 m of this open forest was 62.1 and 23. 
It is located in the Kay land system on 
brown massive earths. The common tree 
species were E. miniata, E. tetrodonta and 
E. porrecta. S. stipoideum was dominant in 
the ground layer. The site was burned in two 
out of three years. 

Site 26: This site is a seasonally water¬ 
logged woodland with total PFC and PFC 
greater than 3 m of 89.8 and 5.3. It is located 
in the Keefers Hut land system on brown 
massive earth and brown earthy sand. The 
main tree species were E. tetrodonta. Erytli- 
rophleum chlorostachys, Fandanus spiralis 
and Petalostigma pube.scens. S. stipoideum 
was dominant in the ground layer. The site 
was burned in three out of three years. 

Records of C. kurnhudj were acquired 
regularly on sites 5, 8 and 26 but the isolated 
records for site 4 suggest it may be sub- 
optimal habitat. 

At all four sites C. kurnhudj was syntopic 
(occurring in the same habitat i.e. ecological 
sympatry) with C. essingtoni while at site 8 it 
also was syntopic with C. robustus and C. 
arnhernensis and at site 26 also with C. 
robustus. 


Ctenotm gagudju sp. nov. 

(Fig. 3) 

Type material. IIOLOTYPE - AM R97517 
from Georgetown Billabong on the Magela 
Creek drainage system N.T., grid reference 
5472-755975. 12°35'S I32°57'E, collected by 
R.A. Sadlier, March 1980. PARATYPES - 
NORTHERN TERRITORY: AM R888()4-07. 
AM R88811-12. AM R88840-41. AM R88853-54. 
all from the Jabiluka project area, grid reference 
5472-763080. 12'’35'S 132°57'E; ANWC R.3416. 
Jabiru area, site 19, 12°42'S 132°50'E; ANWC 
R2678, approximately 3 km south of Nourlangie 
Camp, 12°48'S 132°40'E. 

All Australian Museum specimens collected on 
the Jabiru and Jabiluka uranium mining project 
areas, grid references refer to sheet No. 5472 
(Edition 1) National Map Series. ‘CAHILL’. 

Additional material. NORTHERN 
TERRITORY: AM R88963-4 Jabiluka project 
area, grid reference 5472-763080, i2°35'S 

132°57'E; ANWC R.3417, 3421,4327 Jabiru area, 
site 19, 12°42'.S I32°50'E; ANWC R3.380, 3889 
Jabiru area, site 18, 12°39'S 132°48'E; ANWC R 
2724, approximately 3 km south of Nourlangie 
Camp, 12°48'S 132°40'E; ANWC R2673, Oen- 
pelli Road 3 km east of Nourlangie Camp turn 
off, I2°53'S 132°40'E; ANWC R3322. south of 
Mt Cahill, site 25, 12°54'S I32°42'E. 

Diagnosis. C. gagudju is distinguished 
from all other members of the genus by the 
following combination of scalation and 
colour characteristics: frontoparietals fused 
to form single scale (unique in Ctenotus); 
digits compressed with a brown, obtuse to 
narrow keel on the subdigital lamellae: 
frontal contacting first three of four 
supraoculars of which the second 
supraocular is widest; dark laterodorsal 
stripe present, moderately narrow; pale 
midlateral stripe prominent and broken 
anteriorly; anterior part of body with 
predominance of reddish pigmentation on 
facial and anterior lateral surfaces and 
brown on dorsal surface. 

The above features of scalation (except 
the first) align C. gagudju with the C. 
leonhardii species group. Within this group, 
C. gagudju is most similar to C. hilli (of 
which we have only seen preserved material 
and a colour transparency). 

C. gagudju and C. hilli differ from all but 
three other members of the C. leonhardii 
species group in having the black vertebral 
stripe, if present narrow and without pale 
edging, the dark laterodorsal stripe un- 
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Fig. 3, A live specimen of Ctenotus gagudju (holotype) from Georgetown Billabong on Magela Creek. Photo R. 
Sadlier. 


marked and present as a moderately narrow 
edging to paler dorsolateral stripe, and the 
dark upper lateral zone with single row of 
distinct white blotches. In the C. leonhardii 
species group, this combination of charac¬ 
ters is shared only with C. alleni, some C. 
mimetes and C. regius. C. hilli and C. 
gagudju differ from these three species in 
having the prefrontals moderately to widely 
separated instead of contacting. C gagudju 
differs from C. hilli in having the fron- 
toparietals fused instead of divided. Other¬ 
wise measurements and meristics are similar 
for both species. The presence or absence of 
a dark vertebral stripe is variable in both 
species. However, the pale midlateral stripe 
is nearly always continuous in C. hilli but 
variably broken for the entire length or only 
anteriorly into a series of dashes in C. 
gagudju. 

Description. This species is a medium 
sized Ctenotus attaining a maximum SVL of 
54 mm. 

Distance from axilla to groin 51.6-61.1% 
of SVL (x = 57. 1, n = 13); hindlimb length 
45.3-56.6% of SVL (x = 51, n = 13); 
distance from forelimb to snout 33.3- 42. 
4% of SVL ( X = 38, n = 13); tail length 
206.1-238.8% of SVL ( x = 223.1, n = 6). 

Nasals usually in moderate to broad 
contact (92.3%), rarely in point contact 
(7.7%); prefrontals moderately to widely 


separated; supraoculars four, first three 
contacting frontal; frontoparietals fused to 
form a single scale distinct from inter¬ 
parietal (except ANWC 3380 where inter¬ 
parietal is fused to frontoparietal); 
supracilliaries usually 7 (84.6%) rarely 8 
(15.4%), first three largest and remainder, 
except for pentultimate, smaller and more 
or less equal in size; nuchals 2-5 either side 
( X = 3.6, sd = 0.9, n = 13); loreals two; 
upper and lower preoculars present, lower 
larger; anterior subocular single; upper 
labials 7, fifth subocular; lower labials 6, 
postmental contacting first two on each side; 
ear opening moderately large with 4 
(61.5%) to 5 (38.5%) pale, acute lobules 
anteriorly, the middle most of which is 
largest. 

Midbody scale rows 28-32 ( x = 30.5, sd = 
1.2, N = 13); paravertebral scales 55- 68 ( x 
= 59. 2, sd = 3.6, n = 12); lamellae beneath 
fourth toe 21 - 28 ( x = 23.6, sd = 1.6, n = 
13), moderately compressed with obtuse to 
narrow darker calli. 

Colour and pattern. Dorsal surface 
brown, with (holotype) or without 
(paratypes) narrow black vertebral stripe 
from nape to just past level of hindlimbs. A 
fine, pale, dorsolateral stripe full length of 
body and original tail, in life with yellow 
flush over most its length, bordered above 
by a moderately narrow black laterodorsal 
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stripe. Upper lateral zone dark brown an¬ 
teriorly, becoming black posterior to car 
opening and extending along tail, enclosing 
a single row of distinct white blotches from 
rear of eye to level of hindlimbs. Pale 
midlateral stripe broken anteriorly, contin¬ 
uous from mid-dorsum to groin, in life with 
yellow flush posteriorly. Lower lateral zone 
russet with irregularly scattered pale blot¬ 
ches. Fore and hindlimbs with alternate 
dark and pale longitudinal striping, soles of 
feet pale. Venter cream. 

Etymology. 'Gagudju' is the name of the 
language group of the Aboriginal people 
who traditionally inhabited the northern 
half of the area between the South Alligator 
and East Alligator Rivers (Toohey 1981). 
'['he known distribution of C. gagudju oc¬ 
curs within this area, most of which is now 
included in the recently declared Kakadu 
National Park. ‘Kadkadu’, a corruption of 
■gagudju’, is the name recorded by Specer 
(1914) for those Aboriginals, whose descen¬ 
dants still live in the area. 

Distribution. C. gagudju is known from 
lowland woodland associated with the upper 
reaches of Magela Creek (tributary of East 
Alligator River) and the mid to upper 
reaches of Nourlangie Creek (tributary of 
South Alligator River), both of which run 
from the western edge of the Arnhem Land 
escarpment 

Habitats. Specimens from the Jabiluka 
and Jabiru uranium mining project areas 
were collected in mixed eucalypt woodland 
on a hard lateritic substrate. The Jabiluka 
site is gently undulating lowland crisscrossed 
with low drainage channels leading to 
tributaries of Magela Creek. Here, domin¬ 
ant tree species are E. miniauu E. 
tetrodonla, E. hleeseri and E. porrecta to 14 
metres height, evenly distributed with a gap 
size of 7 metres and a canopy cover of 25%. 
The shrub layer is relatively dense with the 
species (Flanchonia careya, Petalostigma 
pubescens) evenly distributed, intervening 
ground cover is dominated by Sorghum sp. 
which occurs as unburnt patches during the 
dry season. 

Sites on or near the Jabiru project area (in 
the vicinity of Georgetown Billabong, 009 
gauge station on Magela Creek, and sites 18 
and 19 of the CSIRO Kadadu Survey) and 
further to the south and west on Nourlangie 
Creek, are on undulating lowland dissected 


by seasonally dry drainage channels. Here 
the dominant tree species, E. hleeseri to 16 
metres height (with saplings 6-8 metres) and 
Xanthostemon paradoxum to 6-12 metres 
height, are widely spaced. The shrub layer 
(P. pubescens, Acacia sp.) is sparse and the 
intervening ground cover dominated by 
expanses of Sorghum sp. and low sparse 
grasses. 

C. gagudju is the only Ctenotus species 
recorded in type 1 mixed eucalypt woodland 
as described by Burgman and Thompson 
(1982), which features a hard, reddish 
lateritic substrate. Where this habitat ap¬ 
proaches the riparian fringes bordering 
tributaries of Magela Creek C. gagudju is 
paratopic (i.e. occurring in adjacent habitats 
without overlap) with C. essingtonii and C. 
robustus which occur in dryland associated 
riparian communities on sand and silt sub¬ 
strate. 

Reproduction. Adult females collected 
during the dry season of 1978 (August to 
September) showed no sign of reproductive 
activity while a single female collected 
during the wet season (March 1981) had 
three moderately enlarged yolked ovarian 
follicles (1 in left oviduct, 2 in right). 

Ctenotus hilli Storr 

Type material. PARATYPES - NORTHERN 
TERRITORY: QM J2615, 2617, Darwin, 
12°27'S 13()°50'E; MV D1652, Bathurst Island; 
MV D5146, upper Roper River; MV D12371- 72, 
Darwin. 

Additional material. NORTHERN 
TERRITORY: AM R75235, upper reaches of 
McKinlay River 13°17'S 131°43'E; NTM R8115- 
17, 17 mile Darwin, I2°32'S 13r0 3'E. 

Distribution. C. hilli occurs in the far 
northwestern sector of the Northern 
Territory (including Bathurst Island) except 
for a record from the ‘upper Roper River’ 
presumably on the southwestern edge of 
Arnhem Land (NMV D 5146). The 
specimen of C. hilli geographically closest to 
C. gagudju is from near Mt. Douglas 
(13°15'S 131°44'E) on the southern end of 
the Mount Bundy Ranges N.T., (some 150 
km west of the distribution of C. gagudju), 
this specimen was collected at the very foot 
of a rocky hill with sparse covering of 
vegetation. 

HABITAT PREFERENCES OF 
CTENOTUS SPECIES IN ALLIGATOR 
RIVERS REGION. 
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Ctenotus is the largest Australian scincid 
genus with 68 species recorded by Cogger 
(1983). The genus is well documented on a 
regional basis in Western Australia (see 
bibliography of Storr et al. 1981) where it is 
most diverse, being represented in certain 
regions by a number of species some of 
which may occur in ecological sympatry 
(syntopy). 

Pianka (1969b) published on the ecology 
of Ctenotus in the southwest arid regions of 
Australia and reported the occurrence of 
eleven species of desert- inhabiting Ctenotus 
in the one region of which seven sandplain 
dwelling species were syntopic. Brief notes 
on distribution have appeared in taxonomic 
studies of Ctenotus from the ‘Top End’ 
(Storr 1970; Rankin 1978; Rankin and 


topic (1. C. coggeri and C inornatus. 2. C. 
essingtonii and C. vertehraHs, 3. C. essing- 
tonii and C. robustus) and one example of 
three species syntopic (C. essingtonii, C. 
arnhemensis and C. storri). 

Elere we examine the habitat preferences 
of the eight species in the East and South 
Alligator Rivers region by elaborating on 
the data figured by Cogger (1982: 154, fig. 
2) and here modified in Eig. 4 as a stylized 
transect from an escarpment outlier west 
across the Magela Creek and surrounding 
floodplain and lowlands to the South 
Alligator River. 

Habitat includes topographic features and 
vegetative structure and floristics as defined 
by Burgman and Thompson (1982), as these 
features combine to influence the distribu- 

_ C. ESSINGTONI 

_ C ARNHEMENSIS 

_____ C. STORRI 


C. ROBUSTUS 

_ C. VERTEBRALIS 

, C. INORNATUS 
C. COGGERI 

C, GAGUDJU 



Fig. 4. Distribution of Ctenotus species across major habitats in the Alligator Rivers region. 


Gillam 1979) but nothing of habitat 
preference has been documented for the 
genus in a regional context. 

The eight species of Ctenotus known from 
our studies in the East and South Alligator 
Rivers region represent one moderately 
small species (C. storri maximum SVL 40.5 
mm), four medium sized species (C. arn¬ 
hemensis maximum SVL 56 mm, C. essing¬ 
tonii maximum SVL 61 mm, C. vertehralis 
maximum SVL 55mm, C. gagudju max¬ 
imum SVL 54 mm) and three large species 
(C. coggeri maximum SVL 80 mm, C. 
inornatus maximum SVL 75 mm, C. robus¬ 
tus maximum SVL 110 mm). We recorded 
three examples where two species are syn- 


tion of the reptile fauna in the area. Major 
habitats surveyed in the Alligator Rivers 
region follow: 

(1) . Sandstone outcroppings or outliers of 
the Arnhem Land escarpment (i.e. Cannon 
Hill, Djawamba massif, Mt Brockman and 
Nourlangie Rock) have sandstone type 
vegetation communities. The escarpment 
area of the sandstone outlier is comprised 
mainly of jumbled outcroppings with little 
exposed soil (Fig. 4, la), and the plateau 
comprises large boulders and bluffs (Fig. 4, 
lb,) but occasionally with open woodland 
areas free of boulders (Fig. 4, Ic). 

(2) . There are four main dryland habitats of 
the lowlands. 2a): Type 3 mixed eucalypt 
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woodland community borders the sandstone 
escarpment (Fig. 4, 2a) and extends onto 
the outwash areas, here the substrate is 
sandy. 2b); Fabaceous- myrtaceous open 
woodland is located along slowly flowing 
seasonal creeks and rivers (Fig. 4, 2b) the 
substrate is sand-silt. 2c): Dryland as¬ 
sociated riparian woodland (Fig. 4, 2c) is 
associated with seasonal watercourses and 
has a substrate of sand-silt. 2d); Type 1 
mixed eucalypt woodland is the most wide¬ 
spread community on undulating lowland 
away from the sandstone outlier and 
riverine floodplain (Fig. 4, 2d), here the 
substrate is a hard laterite. 

(3). Wetland habitat includes riparian 
woodland (Fig, 4, 3a) and paperbark 
woodland (Fig. 4, 3b) associated with the 
paperbark riverine system, and riparian 
woodland (Fig. 4, 3c) and open grassland 
(Fig. 4, 3d) communities associated with the 
floodplain. 

On the sandstone outlier C. inornatus and 
C. coggeri, are syntopic and restricted to 
boulder slopes of the escarpment, and in 
rocky areas of sandstone plateaux. In 
wooded areas of the sandstone plateaux 
away from rock outcroppings C. vertehralis 
occurs, here it is paratopic with C. inornatus 
and C. coggeri. 

The most widespread species in lowland 
habitats is C. essingtonii. occurring in 
habitats bordering the escarpment, dryland 
associated riparian woodland, fabaceous- 
myrtaceous open woodland, and floodplain 
associated riparian woodland and grassland 
communities. 

In type 3 mixed eucalypt woodland com¬ 
munities on sandy substrate bordering the 
base of the outliers and on outwash areas of 
the outliers, C. vertehralis and C. essingtonii 
are syntopic. In fabaceous-myrtaccous 
woodland C. essingtonii is syntopic with C. 
arnhemensis and C. storri, two recently 
described species (Storr 1981 and Rankin 
1979 respectively). 

In type 1 mixed eucalypt woodland C. 
gagudju is the only Ctenotus species. 

Seasonally dry creek channels pass 
through type 1 mixed eucalypt woodland 
communities. In dryland riparian commun¬ 
ities bordering these creek channels, C.- 
essingtonii and C. rohustiis are syntopic and 
both are paratopic with C. gagudju which 
occurs in the immediately adjacent type I 


mixed eucalypt woodland. 

In riparian woodland communities as¬ 
sociated with paperbark riverine systems C. 
essingtonii and C. rohustus are syntopic. In 
open grassland associated with the upper 
floodplain fringe and bordering billabongs 
of the mid reaches of Magela creek, C. 
essingtonii and C. arnhemensis are syntopic. 
No Ctenotus species occur in paperbark 
woodla’'d assoeiated with the paperbark 
riverine system. 

From the type description by Rankin and 
Gillam (1979) C. vertehralis is known from 
three localities along the western and south¬ 
ern borders of Arnhem Land. All localities 
are open woodland in close association with 
rock outcropping on lateritic to sandy soils. 
Notes by Gillam (cited by Rankin and 
Gillam 1979) indicate C. vertehralis may be 
replaced by Ctenotus spaldingi in rocky 
areas on the Cox River Station while notes 
by Cogger and Wombey (cited by Rankin 
and Gillam 1979) indicate C. vertehralis was 
not collected in rocky areas at Mr Brock¬ 
man. 

Our observations confirm the absence of 
C. vertehralis from rocky habitat. 

Much of the diversity of Ctenotus species 
in the Alligator Rivers region is explained 
by the diversity of habitats in the region and 
within habitats by the size difference bet¬ 
ween species. However several similarly 
sized species occur syntopically (1. C. cog¬ 
geri and C. inornatus, 2. C. essingtonii and 
C. vertehralis. 3. C. essingtonii and C. 
arnhemensis and their syntopy obviously 
cannot be explained by habitat or size 
differences. Pianka (1969b) has shown that 
similarly sized desert dwelling Ctenotus 
species partition resources in other ways; 
microhabitat, food, activity period and 
these may operate to explain the coexis¬ 
tence of similar sized, syntopic Ctenotus 
species in the Alligator Rivers region. 
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REDESCRIPTION OF ACROPHYTUM CLAVIGER 
(COELENTERATA : OCTOCORALLIA) 


PHILIP ALDERSLADE 
Northern Territory Museum of Arts and Sciences, 

G.P.O. Box 4646, Darwin, NT 5794, Australia. 

ABSTRACT 

Acrophytum daviger Hickson, a little known soft coral from South African 
waters, is redescribed from one of Hickson’s original specimens. The specimen 
is designated as a paralectotype. Photographs and sclerite drawings 
supplement Hickson’s sparsely illustrated paper, as do histological data 
from an additional specimen containing an unusual reproductive stage. A 
comparison is made between A. daviger and Minabea robusta Utinomi and 
Imahara, but the two taxa appear distinct. 

Keywords: Acrophytum, Coelenterata, Alcyonaria, Octocorallia, Em¬ 


bryology, South Africa. 

INTRODUCTION 

I recently had cause to examine a 
specimen of Acrophytum daviger, deposited 
in the Manchester Museum and used by 
Hickson in his original account, to inves¬ 
tigate its similarity to some Australian 
specimens of Minabea Utinomi, 1957. As 
Hickson’s original paper is poorly illus¬ 
trated, and unclear in several aspects, 
this redescription was considered neces¬ 
sary. 

In his 1900 publication Hickson neglec¬ 
ted to designate any individual type 
status of specimens in his type-series. Since 
completing the description that follows 1 
have obtained information that the rest 
of Hickson’s material is in the British 
Museum (Natural History). One specimen 
is labelled ‘syntype’ and is the larger, 
and figured specimen, of Hickson’s type- 
series. The othei is labelled ‘schizoparatype’ 
and appears to be fragments removed from 
the specimen described below. The former 
specimen (BM. 1901. 7.6.2.) is hereby 
designated as the lectotype and the speci¬ 
men from Manchester, which is the subject 
of this paper, is designated as a paralecto- 
type. 

SYSTEMATICS 

Acrophytum daviger Hickson 
(Figs 1-6) 

Acrophytum daviger Hickson, 1900 : 74-77, PI. 

IV, Figs B-B'; Thompson 1921: 170-171; 

Broch 1939:58. 


Metalcvonium nutalensis Thompson, 1910: 559- 

562, PI. Ill, Figs. 15, 18, PI. IV, Figs 39 a-c. 

(syn. by Thomson 1921:170-171). 

Type material. PARALECTOTYPE - IDEN 
No. 1622, Manchester Museum, University of 
Manchester, England. Collection data: 
Algoa Bay, 26 fathoms, 6 December 1898. 

Additional material. S.A.M.-H1039, South 
African Museum, Cape Town, South Africa. 
Fish Point Lighthouse NW, 35 fms, trawl, 20 
May 1905, Coll. S. S. Pieter Faure. 

Description. The paralectotype, the 
smallest of Hickson’s 2 original specimens, 
is 70mm in length. The polyparium is widest 
at its base, 21mm, and the more or less 
cylindrical stalk is 16mm in diameter and 
23mm long. The surface of the stalk is 
wrinkled both transversely and long¬ 
itudinally. The colour of the colony is 
generally pale grey with pale brown 
autozooids. 

A 28mm long wedge-shaped piece of 
coenenchyme has been removed from one 
side of the polyparium exposing the grey, 
dense jelly-like interior which imparts a 
firm rubbery consistency to the colony 
(Fig. 1). Polyp cavities, brown retracted 
autozooids, reproductive bodies and gas¬ 
tric canals can be seen in the cut surfaces 
(Fig. 2). 

Although dissection of the colony was 
limited to small sclerite samples only, 
and no serial sectioning was performed, 
Hickson’s diagnosis of dimorphism ap¬ 
peared to be accurate and was confirmed 
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Fig. I. Acrophytum claviger, paralectotype, X 2. 
by histological examination of an ad¬ 
ditional specimen, as described later in 
this paper. Close examination of the in¬ 
cised area of Hickson’s specimen reveals 
large, small and intermediate sized polyp 
cavities in the translucent coenenchyme. 
Autozooid cavities with expanded anth- 
ocodiae above them, or containing par¬ 
tially withdrawn anthocodiae, are visible 
in both adult and juvenile stages, the 
smallest of which extends approximately 
3mm into the coenenchyme before narrow¬ 
ing and becoming a gastric canal (about 
1mm in diameter). Among these polyps are 
much smaller coelenterons that extend 
only 1-1.5mm into the coenenchyme with 



no apparent gastric canal. These siphon- 
ozooids have well developed pharyngeal 
regions and intact peristomes that are 
minute rounded prominences. Apart from 
this they have no signs of anthocodial 
tissues (Fig. 2,s). The siphonozooids are 
scattered between the autozooids over 
the whole of the polypary. In the vicinity 
of the sectioning there is commonly only 
one between each fully developed 
autozooid and any of its immediate neigh¬ 
bours. 

The spheroidal, often indented, re¬ 
productive bodies, identified by Hickson as 
spermaries, are present in large numbers 
and occur in both autozooids and siphon- 
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ozooids. In the autozooids there are 3-5 
while the siphonozooids usually have one 
and occasionally two. The sperm sacs are 
about 0.6mm in diameter. 

The largest of the expanded autozooids 
has a neck zone 3mm in length. The 
tentacles are 1.25mm long and have their 
inner face covered in a tangle of 60-80 
digitiform pinnules. These pinnules are 
unusual in having about 6 constrictions 
along their length (Fig. 3c). The polyps 
are devoid of sclerites. 


aperture the sclerites converge to form 
eight marginal lobes. In each lobe the 
sclerites become shorter and fewer, and 
change from well developed clubs to 
spindle-like forms closer to the oral 
aperture. 

The surface of the stalk, sampled from 
the midway point, has sclerites like those 
of the polypary. There are also many 
large clubs, 0.17-0.36mm in length, with 
more elaborate heads and much wartier 
handles, and occasional spindles, rods 



Fig. 2. Acrophytum claviger, paralectotype, enlargement of incised area; s, siphonozooids. 


The whole of the surface of the stalk 
and the polypary is covered with a layer 
of minute, white, knobby spheres. These 
are the heads of club-shaped sclerites 
which are closely packed together and 
arranged perpendicular to the surface in 
a single layer (Fig. 2). The clubs of the 
polypary surface (Fig. 3a) can be up to 
0.43mm long and the heads, ornamented 
with blunt upwardly directed projections 
up to 0.17mm wide. The majority, however, 
are 0.22-0.38mm long with heads <0.13mm 
wide. There are also a few clubs with 
markedly reduced heads that approach 
spindle form. These are 0.13-0.34mm in 
length (Fig. 3a'). 

In the surface area immediately 
surrounding a large retracted autozooid 


and poorly developed clubs (Fig. 4a). 

The surface of the basal area of the 
stalk has numerous rods and irregular 
sclerite forms (Fig. 3b), but most are 
club-shaped, however, and 0.09-0.28mm 
long. 

Sclerites are difficult to find in the 
interior of the colony. Inside the base of 
stalk there are small irregular rod-like 
sclerites and some longer spindles. The 
interior sclerites of the polypary are 
much rarer than those of the stalk. The 
few examined by individual selection from 
the incised area were of the same form as 
those of the stalk, although there were 
more spindles than rods. In both areas the 
sclerites were 0.1-0.36mm long (Fig. 4b). 

The sclerites of the interior are of an 
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0-1 mm 



Fig. 3. Acrophytum claviger, paralectotype: a, sclerites from the surface of the polypary; b, sclerites from 
the surface of the stalk base; c, pinnules. Scale for sclerites only. 
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Fig. 4. Acrophytum claviger. a,b, paralectotype: a, scicrites from the surface of the middle zone of the stalk, 
b, scleritcs from the interior of the polypary and the stalk; c,d, S.A.M.-H1()39: c, sclerites from the interior 
of the polypary; d, unidentified coenenchymal spheroids. 


unusual construction. Microscopical ex¬ 
amination using transmitted light reveals 
an apparent fibrous nature. During the 
process of removing individual sclerites 
from the coenenchyme they were seen to 
bend but not break. These sclerites are 
crushed by a microscope cover glass and 
leave a faint visible residue after treat¬ 
ment with hydrochloric acid. The general 
appearance of these sclerites is reminis¬ 


cent of material that has been partially 
decalcified by initial storage in an acidic 
preservative, such as formalin. Com¬ 
parative, examination of a specimen from 
the South African Museum also revealed 
several similar sclerites from the deeper 
layers of the coenenchyme. Those from 
more peripheral zones, however, are much 
more typical of alcyonaria as is shown in 
Fig. 4c. It seems most likely, therefore. 
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Fig. 5. a,c-e, Acrophylurn claviger S.A.M.-H1()39: a, colony surface; c. cut surface of the superficial layer; 
d,e, silhouetted thick section through superficial layer; b, Miiiobea robusla MSM-INV-75-()48, cut surface of 
the superficial layer. .Abbreviations: a.m., sulcul mesentery; au., autozooid; au.c., autozooid calyx; emb., 
embryo; .si., siphonozooid; si. pb., siphonozooid pharynx; sol., solenium. 
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that the condition of the interior 
sclerites in the paralectotype is an ar¬ 
tifact. The paucity of these sclerites is 
the same in both specimens. 

Histology. The following data are not 
from Hickson's specimen. The observations 
were made on a specimen from the old 
collection of the South African Museum 
loaned for limited dissection (S.A.M.- 
H1039). 

The specimen is slightly larger than the 
paralectotype and is closely comparable 
to it in most other details. The colony, 
however, is female, all of the polyps are 
retracted, and the coenenchymal 
sclerites are as described above. 

A close-up photograph of the surface 
of the polypary is shown in Fig. 5a, where 
small siphonozooids can be seen to 
greatly outnumber the larger 
autozooids. The white heads of the club- 
shaped surface sclerites are clearly seen 
also. 

A thick decalcified section of the super¬ 
ficial layer, photographed with transmit¬ 
ted light, is shown in Fig. 5d,e. The 
extensive network of solenia that links 
all of the polyps is quite evident in both 
figures. In the siphonozooid shown at 
greater magnification in the second of the 
two figures, the pair of large asulcul 
mesenteries can be seen extending from 
the lower end of the pharynx to the limit 
of the gastric canal. 

In transverse section the siphonozooids 
are easily distinguishable (Fig. 6a). They 
vary in diameter from 0.3 to 0.5mm, but 
all are identical in structure. The siphon¬ 
ozooids do not have tentacles. A short 
pharynx, 0.5mm, extends into the gastric 
cavity immediately below the oral aper¬ 
ture. The lateral and sulcul sides of the 
pharynx stain deeply and the siphonoglyph 
is very large. Only the asulcal pair of 
mesenteries, with their large filaments, 
extend below the pharanx, and they con¬ 
tinue to the inner limit of the short 
gastric cavity. Figure 6a is a composite 
drawing depicting siphonozooids sectioned 
at different levels. 

The colony is female and both ova and 
very large embryos are present. Oocytes 
were observed, in various stages of de¬ 
velopment attached to the mesenteries of 
the autozooids. No reproductive products 


were encountered in the siphonozooids. 
The largest oocyte measured 0.32mm in 
diameter and the large germinal vesicle 
and germinal spot could be seen clearly. 

In his original description of A. claviger, 
Hickson refers to the unusually large 
ova, “nearly 2mm in greatest diameter”, 
present in one of his specimens. The S. A.M. 
colony represents a more reproductively 
mature stage in having developing em¬ 
bryos present in the coenenchyme ad¬ 
jacent to autozooids. The colony proved 
exceptionally difficult to section. The 
initial method of preservation is unknown, 
and although most of the tissues sec¬ 
tioned adequately the embryos defied all 
attempts at successful wax embedding. 
The following description should be 
viewed in the light of this occurrence and 
a more detailed and accurate analysis 
must await the finding of fresh material 
from the coast of South Africa. 

The embryos are irregularly pear 
shaped and 2-3mm at the greatest 
diameter. In other reports of Alcyonacea 
retaining fertilised eggs the developing 
embryos have been observed either in 
autozooid cavities or, as in the Xeniidae, 
in the distended solenia (Gohar 1940; 
Gohar and Roushdy 1961). The present 
case is closely analogous to that of the 
Xeniidae with one major difference: the 
mesogloeal cavity containing the embryo 
is connected by a short duct to the oral 
canal of the adjacent autozooid. Because 
all of the embryos are still in very early 
stages of development the duct is 
presumably a gonopore established well 
before the release of larvae. This is in 
contrast to the Xeniidae in which a 
temporary gonopore is formed by a rup¬ 
ture of the surface of the syndete just 
prior to larval extrusion. 

A transverse section through the gon¬ 
opore region of an embryo — autozooid 
pair is shown in Fig. 6a. Only seven of the 
intermesenterial compartments of the 
autozooid are visible. All eight are 
shown in Fig. 6b, where the section was 
taken a little deeper. Not all autozooids 
have embryos. Those that do, have only 
one embryo, and it is situated on the 
sulcul side. 

The gonopore is lined with gastrodermis 
which extends part of the way down into 
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Fig. 6. Acrophyium c/aWger S.A.M.-H1039: b, transverse section through siphonozooids and an autozooid-embryo 
pair in the region of the gonapore; b, transverse section through autozooid and embryo, c, oblique section through 
autozooid and embryo. Abbreviations: asul. m.f., asulcul mesenterial filament; autz., autozooid; cell s., cell strings; 
emb., embryo; gasd.. gastrodermis; gei.e., gelatinous mesogloeal cap; gel. p., gelatinous mesogloeal plug; in dif., 
interior differentiating layer; mg., mesogloea; mg.c., mesogloeal cavity; oral c., oral canal; out. dif., outer 
differentiating layer; siphg., siphonogyph; sipbz., siphonozooid; sol., solenia; yk.. yolk. 


the mesogloeal cavity (Fig. 6a, b,c). This 
indicates the cavities are of endodermal 
origin, as in the Xeniidae. The entrance to 
the gonopore is blocked by a plug of 
deeply staining gelatinous mesogloea in 
the tip of the cavity. There is a cap of the 
same material on the lower end of the 
embryo. These regions can clearly be seen 


in the cut surface photograph (Fig. 5c). A 
thin outer layer of differentiating ecto¬ 
derm (cells and large yolk granules) is 
present in some regions of the embryo. 
This layer appears to merge with the 
interior matrix of differentiating endo- 
derm where aggregations of cells and 
yolk granules occur. The yolk is most 
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noticeable, occurring as large, clear, 
capsule — like structures up to 0.07mm in 
diameter. 

During dissection of the S.A.M. colony 
numerous unusual, white, spheroidal 
objects, up to 0.1mm diameter, were ob¬ 
served in the deeper layers of the 
mesogloea of the polypary. The objects 
(Fig. 4d) were resistant to sodium hypo¬ 
chlorite, hydrogen peroxide and hydro¬ 
chloric acid, and their identity remains 
unknown. 

Discussion. Minabea robusta Utinomi and 
Imahara 1976, has several similarities to 
A. claviger, namely the digitiform mor¬ 
phology, the canal system and the oc¬ 
currence of both fertile autozooids and 
siphonozooids. However, the colourless 
nature and the form of the sclerites in A. 
claviger, its dense mesogloea, the extreme 
paucity of interior sclerites and the 
smaller number of siphonozooids seem 
sufficient evidence to maintain their sys¬ 
tematic separation. The question of syn¬ 
onymy remains however, still uncertain. 
Upon re-examination of M. ozakii Utinomi 
1957, the type species of the genus, Utin¬ 
omi reversed his opinion that the siphon¬ 
ozooids were fertile. This information has 
not been published, and has been commun¬ 
icated to me by Dr F.M. Bayer from his 
correspondance with Utinomi. A portion 
of the paratype of M. robusta (MSM-INV- 
75-048) is shown in Fig. 5b. Both 
autozooids and siphonozooids are clearly 
fertile. 1 have been unsuccessful in ob¬ 
taining any type material of M. ozakii. 
The question may not be resolved until 
both male and female fertile colonies of 
the Minabea species are examined. 
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ABSTRACT 

Although cylindro-conical stones (cylcons) are varied in form and occur 
over a wide geographic area in Australia, their function has consistently 
been assigned to ritual purposes. This has also been the ca.se with those 
found in the Northern Territory. This paper proposes that the life histories 
of some of the forms present in the collections of the Northern Territory 
Museum suggest complex functional switches between cultural sub-systems. 
This involves the cylcons’ change from an initial use in ritual to a later 
incorporation in the preparation technology. This hypothesis has the 
advantage of being more testable archaeologically than those previously 
forwarded and better able to explain the use wear patterns and reduction 
sequence proposed for the cylcon sample. 

Kp.yworos: Cylindro-conical stones, cylcons. secondary use, lithic reduc¬ 
tion sequences, functional change. Northern Territory. Australia. 


THE ARTEFACTS 

Cylindro-conical stones or cylcons have 
been described from Eastern, Central 
and Northern Australia (Black 1942; 
Kamminga and Allen 1973:11; McCarthy 
1976:66, McCourt 1975:149-152). McCar¬ 
thy (1976:68) has suggested that cylcons 
had ritual significance and that the 
damage seen on some forms is associated 
with ritual destruction. While this may 
have been the case in other areas, the 
evidence suggests that the stone artifacts 
which may be classified as cylcons, found 
in the region between the Adelaide and 
Alligator Rivers east of Darwin N.T., 
exhibit a more complex life history involv¬ 
ing secondary use and reduction. The 
presence of extensive and varied use wear 
on the artifacts, combined with observa¬ 
tions of their use by contemporary Abor¬ 
iginal groups, indicates that these forms are 
connected in a more complex manner. The 
aim of this paper is to examine this rela¬ 
tionship and suggests an alternative to the 
assumption that ritual behaviour explains 
the morphological variation. 

The cylcon forms found in the Adelaide 
-Alligator Rivers region (sec Fig. 1) con¬ 
form to McCarthy’s (1976:66) general de¬ 
scription of the type: ‘cylindrical in shape 


tapering to a pointed or rounded distal end'. 
The primary form from the area first de¬ 
scribed by McCarthy (1951) is lenticular in 
long section (i.e. bipointed) and circular in 
cross section. Generally made from silicified 
sandstones, quart/ites and granites, they 
appear to be fashioned from a natural 
blank, shaped by percussion flaking and 
finished by hammer dressing to a high 
standard (Fig. 2). It will be referred to as the 
primary form in this work. 

Besides this form, five previously undes- 
cribed forms are also found in the area. 
These will be referred to as forms 1-5 
respectively and are described as 
follows: 

1. Similar to the primary form with exten¬ 
sive battering and flaking on one end 
(Figs 3,4). 

2. Blunted longitudinal section and cir¬ 
cular cross-section with battering and 
flaking from both ends. Most of these 
arc made on mctamorphic rocks (Fig. 5). 

3. A sub-triangular longitudinal section 
with a rounded base and oval cross- 
section (Fig. 6). 

4. Similar to form 3 but smaller with a 
circular cross-section and battering 
and flaking on both ends (Fig. 7). 

5. A form distinguished by its irregular 
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Fig. 1. The recorded distribution of cylcons with use-wear (• individual sites; O general locations). 
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cross-section, elongated shape and the 
presence of extensive flaking on the 
body. Some examples also have a ham¬ 
mer dressed point at one end (Fig. 8). 
Using McCarthy’s (1976) definitions, 
these forms could all be viewed as 
separate sub-types whose morphology 
could be explained only by reference to 
differences in the requirements of an 
unrecoverable ritual system. As already 


indicated, a number of lines of evidence 
show this to be too limited an approach. 

USE WEAR 

The use wear on the cylcons examined in 
this study is consistent with them being 
used for pounding and crushing functions. 
The wear may be divided into three types: 
battering, flaking and surface smoothing. 
As no microscopic examination of the wear 



Fig. 2. Primary form. 
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Fig. 3. Form one. 


patterns was carried out, these terms 
refer to normally visable wear features 
only. Flaking as shown on the artifacts 
illustrated is generally confined to the 
margins of the contact surface. In some 
artifacts, however, the contact surface 
has been substantially removed along 
with large sections of the body of the 
implement. In these cases it is probably 
more accurate to attribute such damage 
as breakage as a result of high bending 
loads applied to an end. 

In all forms the battering (Fig. 9) 
occurred on the ends, with smoothing 
only along the body of the artifact. It is 


unlikely that any smoothing on the ends 
would survive the used mode which 
produced the flaking and battering. The 
term ‘smoothing’ is used here to cover a 
wear pattern that grades from a surface 
smoothing to a high gloss (Fig. 10). There 
are few examples showing a high gloss which 
is confined to the high points of otherwise 
rough surfaces. The problems of defining 
smoothing, polishing and glossing as wear 
patterns and the process of their production 
are discussed in Hayden (1979). 

Table 1 records the number and percen¬ 
tage occurrence of wear type by form. 
The small size of some of the samples 
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makes it difficult to be certain about 
wear patterning, although both the 
primary form and the form 5’s showed 
relatively less battering and flaking 
wear than other forms. These two samples 
also contained the only artifacts to 
exhibit no evidence of use wear. Smooth¬ 
ing was generally less common than flak¬ 
ing and battering, and was lowest in the 
form 3 and form 4 samples followed by the 
primary and form 5 samples. In general 
the form 1 and 2 samples showed the 
highest occurrence of all wear types. 


Tabic 1. Wear Typo by Cylcon Form. 



No. 

Battering 

Flaking 

Smoothing No wear 

Primarv 

7 

,7 (4.7%) 

1 (14%) 

2 (28%) 2 (28%) 

Kfinn 1 

l.s 

2 (77% ) 

1,5 (i00%) 

6 (40%) - 

Form 2 

10 

9 (90% ) 

S (.S()%) 

7 (7(1%) - 

Form 3 


h (100%) 

7 (.50%) 

1 (17%) - 

Form 4 

5 

7 (60%) 

2 (40%) 

1 (20%) - 

Form 5 

17 

6 (.75% ) 

4 (24% ) 

6 (.75%) 6 (.75%) 


The formal similarities between the 
forms, combined with the patterns of use 



Fig. 4. Form one at a more advanced stage of reduction. 
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Fig. 5. Form two. 

wear, suggested that all six forms could 
be the products of a single reduction 
sequence. The sequence incorporating both 
manufacturing and use reduction stages, 
begins with the form 5's as preforms, the 
primary forms as the finished product and 
the forms 1, 2, 3 and 4 as various stages of 
use reduction. The form 4's represent the 
broken tips of primary forms. 

Three hypotheses of sequence were used 
to test the reduction sequence.The re¬ 
sults showed that the forms 2 and 3 could 
not be considered part of the above reduc¬ 
tion sequence; the form 2's having too small 
a circumference to length ratio and the form 
3's showing high mass relative to the ex¬ 


pected mass loss predicted by a volumes of 
revolution model. 

A single broken specimen made from 
metamorphic rock with a small rounded 
tip suggests that a form similar to the 
primary form may mark the initial form of 
the form 2’s. Larger samples are neces¬ 
sary before this can be adaquately tes¬ 
ted, however. 

Although the primary form and forms 2 
and 4 satisfied the conditions of the 
hypotheses of sequence, the form 5’s posi¬ 
tion as a preform was not supported. 
Despite these ambivalent results there is, 
on morphological characteristics alone, 
a good argument for the existence of a 
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sequence incorporating the form 5, 
primary form, form 1 and form 4. 

FUNCTIONAL CHANGE 

The observation that present day 
Aborigines use stones for pounding and 
grinding, and use the archaeological 
forms examined here for such tasks, in¬ 
dicates that much of the use wear ob¬ 
served on these forms can be attributed 
to recent food production rather than 
ritual behaviour. The cylcons are not 
made but collected like any other suita¬ 
ble stone (Smith, pers. comm). 

The simplest argument which could 
therefore be forwarded to account for 
the cylcons in this study is that they are 
simply highly crafted pestles which are 


not manufactured today because there is 
little demand for them. There are, 
however, a number of lines of evidence 
which run counter to this suggestion. 

Firstly, there is no detailed record of 
implements like these being used for the 
preparation of materials in the ethnogra¬ 
phic literature. Peterson (1968) has re¬ 
corded the use of mortars and pestles on 
Elcho Island some 400 kms east of the 
area where the cylcons occur. ‘The pestle 
is often a smooth, round, water-rolled 
pebble though it may be any fairly sym¬ 
metrical stone that fits the hand’ (Peter¬ 
son, 1968:567). The mortars are simply 
rocks with a ‘fairly level top and bottom 
which will not split on being hit’ (Peterson 
1968:567). 
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Fig. 7. Form four. 


The women use the mortars and pestles 
for the preparation of vegetable staples 
like cycad nuts (Cycas media), yams (Dis- 
corea saliva var. elongaliis and rotunda). 
water lily roots and seeds (Nymphaea gigan- 
tea) and fruits (Buchanania obovata and 
Persoonia fakata). Both grinding and 
pounding is used in the processing of these 
foods. The mortar and pestle were also used 
for the extraction of marrow from bone find 
for the preparation of iron wood 
(Ervthrophleum chlorostachys) resin. 

Warner’s (1958:497) description of mor¬ 
tars and pestles from Eastern Arnhem 
Land corresponds with Peterson's and 
states that, although the pestle is 
‘usually egg-shaped' it is a naturally 
occurring pebble. McCarthy and Setzler 
(1960:247-8) also describe similar artifacts 
from Milingimbi. 

The only record of stone pestles being 
used in the Northern Territory comes 
from Levitt’s (1981:49) observations on 
Groote Eylandt, where the pestles were 
“...made from heavy pieces of sandstone 
and were narrow at one end with a heavy, 
broad flat base at the other”. With a 


weight of 4-5kgs these implements were 
markedly heavier than those described by 
McCarthy and Setzler (1960:247- 8) and 
those measured in this analysis. Tindale 
(1925-26) makes no mention of such re¬ 
gular implements in his earlier report. 

Baker's (1981:66) suggestion that the 
cyIcons may have functioned in conjunction 
with the numerous pounding hollows found 
in the Adelaide-Alligator Rivers area, in a 
conventional mortar and pestle arrange¬ 
ment was not confirmed in the field. Baker 
found that they showed no positive correla¬ 
tion with any site type and were not found in 
association with the pounding hollows, 
which occured in the pandanus fringe sites. 
This is confirmed by both Dupe's and 
Smith's (pers. comms) observations. 

The cylcons are not the only implements 
in the Adelaide-Alligator Rivers region to 
show use wear patterns consistent with 
pounding and grinding. Use polished and 
battered pebbles occuring in the area are 
consistent with the description of the tech¬ 
nology used further cast. They indicate that, 
as in the east, naturally occuring stones 
probably served as the basic implements in 
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the preparation technology. There is also no 
evidence to support the need for highly 
crafted pestles for any of the observed food 
processing behaviour. 

As the primary form, for example, 
represents one of the highest labour costs 
of manufacture for any stone artifact 
found in Australia, it seems incongruous 
that such an artifact would be manufac¬ 
tured to function simply as a pounding and 
grinding implement, when naturally oc- 
curing stones can be used to perform the 
same task. The bipointed shape of the 
primary form seems unsuitable for any¬ 
thing but the most specialised pounding 
activities, where the high force per unit 
area at the point would be useful in 


breaking up material into large sections. 
There is no recorded process for which 
such a system would need to be 
specifically designed. There is also no 
evidence that any attempt was made to 
curate the point on the primary forms 
once they were reduced. 

The hypothesis forwarded to cover this 
incongruity is that the primary form, form 
2 and form 3 functioned initially in the 
socio-ideological subsystem of the cul¬ 
ture and only later in their use life did 
they function as a part of the preparation 
technology being reduced and discarded 
accordingly. 

Stone artifacts have been incorporated 
into the socio-ideological subsystem of 



Fig. 8. Form five. 
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Fig. 9. Battering wear on the end of a form two. 


northern Aboriginal groups. McCarthy 
(1951:349) in describing a cylcon from the 
Adelaide River states that the donor. 
Captain Murphy was told by the local 
Aborigines that it was made ‘a long time 
ago’. McCarthy (1951:349) also reports 
that: “W. E. Harney was told by one of 
the old men from the area that he had 
seen such stones in use — they were buried 
until required for certain ceremonies 
during which they were rubbed on a girl 
reaching puberty to ensure here fer¬ 
tility”. This explanation is in conflict with 
Harney’s (1959:162-3) later account of 
their use as sorcery objects. McCarthy 
(1976:69) also cites this latter explana¬ 
tion. These varying accounts may reflect 
Aboriginal confusion about the cyclons’ 
original function or an unwillingness to 
describe their true function. Warner 


(1958:501-502) describes stone totemic ‘em¬ 
blems’ (rangci) from eastern Arnhem Land 
occuring in pointed and flat oblong forms. 
‘The former is usually a river-bed stone of 
the form and shape of an upper grinding 
stone’ (Warner, 1958:502). Further east. 
Flinders (1814:11.172) also records similar 
objects to those examined here from the Sir 
Edward Pellew Islands. 

In Western Arnhem Land totemic em¬ 
blems of stone were also used. Berndt and 
Berndt (1964:370) claim that they re¬ 
presented eggs or yams. Two totemic 
artifacts have been recorded with similar 
shapes to those of the primary form and 
form 3 in Mountford (1956: PI. 149 e,f). A 
similar wooden form made by England 
Bangala from the Cadell River, re¬ 
presenting lily roots wrapped in paper- 
bark is illustrated (Fig. 11). Spencer 
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(1914: PI. V, Vll) also illustrates sacred 
stone artifacts from the Kakadu region. 

There is no detailed information on the 
fate of sacred objects once their ceremon¬ 
ial function was complete. According to 
Berndt and Berndt (1964:233), they were 
either stored for future ceremonies or 
destroyed, according to the tradition of 
each totem. Warner (1958:350) states 
that ranga were often 'given- away’ alth¬ 
ough there was 'a feeling against it’. 
Spencer (1914:226) points out that wooden 
objects could not be preserved over long 
periods of time and would have to be 
regularly re-made. Mechanisms 
therefore existed which compensated for 
the removal or loss of objects from the 
socio-ideological sub-system. 

The cylcons’ switch from initially func¬ 
tioning in the socio-ideological, to then 
functioning in the technological subsys¬ 
tem, may have resulted in a number of 
ways. One possibility is that the trans¬ 
ference of forms from one subsystem to 
another was maintained as a method of 


disposing of .sacred stone objects. This 
would have the advantage of freeing poten¬ 
tially usable stone resources for use in the 
technological subsystem, in an area where 
such resources were not readily acce.ssible 
(for example the flood plains of the Ade¬ 
laide and Mary Rivers). There is, however, 
no recorded precedence for such a system. 

A second possibility is that cylcons 
represent not the final user’s solution to 
disposal, but that of a neighbour. Warner 
(1958:341,350) implies that sacred objects, 
and those associated with them, were 
often incorporated into an exchange sys¬ 
tem once the appropriate ceremonies were 
over. The cylcons’ systems switch could 
therefore be the product of exchange of 
this sort. This would have the advantage 
of removing objects from the context in 
which they were sacred, into another, non- 
sacred context, affording an economic be¬ 
nefit to both giver and receiver. McCarthy 
(1951:349) forwards a similar argument for a 
cylcon exhibiting battering from Eastern 
New South Wales. 



Fig. 10. High gloss wear on the body of a form one. 
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big. 11. A representation in wood of lily roots wrapped in paper bark from Cadell River, Western Arnhem 
Land. Artist - England Bangala. 


A third interpretation is that the func¬ 
tional shift occurred through local cul¬ 
tural change. In this case, diachronic 
change in the socio-idcological subsystem 
would have made previously captured 
stone resources available at a later time 
for utilization in the preparation tech¬ 
nology. 

A number of further hypotheses incor¬ 
porating change through both time and 
space and containing all three of the 
above hypotheses in varying combinations 
are also possible. The first hypothesis 
predicts that there would be no spacial or 
chronological variation in the propor¬ 
tions of primary to reduced forms 
through time and space. The second, that 
there would be an increase in the proportion 
of primary to reduced forms towards the 
edges of the cylcon distribution (assuming a 
simple exchange system), which will be 
uniform through time. Finally, the third 
predicts that there would be a decrease in 
primary forms through time. 

Although these hypotheses are poten¬ 
tially testable archaeologically, there 
may be some difficulties associated with 
the identification of cylcons which have 
entered the archaeological record while 
still in a ritual context. While use wear, 
it is argued, is evidence of a cylcon's 
removal from the socio-ideological sub¬ 
system, the lack of wear on primary forms 
does not necessarily indicate that they 
were functioning in that sub-system at the 


time of deposition. Objects like the primary 
form cylcons, while being used in such 
contexts, are likely to have been stored on 
sites specifictilly associated with their origin¬ 
al function. Such storage is. however, un¬ 
likely to have a high archaeological visibil¬ 
ity. The degree to which these problems 
would figure in archaeologictil investigations 
depends on the chronological and spacial 
complexity of the cylcons' history. 
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ON BOTHRIOPLANA S EM PERI FROM AUSTRALIA, 
WITH A REVIEW OF THE SPECIES 
(PLATYHELMINTHES, PROSERIATA, 
BOTHRIOPLANIDAE) 

RONALD SLUYS AND IAN R. BALL 
Institute of Taxonomic Zoology, University of Amsterdam, 

P.O. Box 20125, WOO HC Amsterdam, The Netherlands. 

ABSTRACT 

The turbellarian Bothrioplana semperi Braun is recorded from Northern 
Australia for the first time. An account is given of what is known about the 


species morphology, reproduction. 

Keywords: Turbellaria, Proseriata 
reproduction, ecology, distribution, 

INTRODUCTION 

The proseriate flatworm Bothrioplana 
semperi Braun, 1881, is the sole member of 
the family Bothrioplanidae and is known 
to have a wide-spread occurrence, but the 
species hitherto is unreported from Aus¬ 
tralia, New Zealand, Oceania and Ant¬ 
arctica (Du Bois-Reymond Marcus 1951). 
The present paper describes the collection 
of B. semperi near Darwin in Australia. 

An account is given of the specimens 
collected, and also of the morphology of 
B. semperi as previously described in the 
literature. Identification of the species in 
whatever stage of development it may be 
encountered, should now be possible. 
Moreover, an overview is given of what is 
known of the species mode of reproduc¬ 
tion, ecology and geographical distribu¬ 
tion. 

The specimens from Northern Australia 
are not in an ideal state of preservation 
but are satisfactory for identification. 
To facilitate further study of this animal 
in Australia, we have deposited the 
material examined in the Northern 
Territory Museum of Arts and Sciences 
(NTM), Darwin. 

MATERIAL EXAMINED 

NORTHERN TERRITORY: Manton Dam, 
13°40'S I31°07'E, collected by I.R.Ball, 4 
February 1983: NTM D.OOlXlOl-l, sagittal sec¬ 
tions on 1 slide; NTM 0.000001-2, horizontal 
sections on 1 side; NTM D.000001-3, sagittal 
sections on 1 slide; NTM D.000001-4, sagittal 
sections on 1 slide; NTM 0.000001-5, sagittal 


ecology and distribution. 

, Bothrioplana semperi, morphology, 
rthern Australia. 

sections on 1 slide. Jabiru Mining Camp, Coon- 
jimba Billabong. 12°42'S 132°54'E, collected 
by R. Marchant, 12 February 1980: NTM 
D.000002-1, sagittal sections on 1 slide; NTM 
D.000002-2, horizontal sections on 1 slide; 
NTM D.000002-3, sagittal sections on 1 slide; 
NTM D.000002-4, sagittal sections on 2 slides. 

The animals from the Coonjimba 
billabong, collected by R. Marchant, 
are the ‘Tricladida B’ which this worker 
reported for five billabongs in the North¬ 
ern Territory (Marchant 1982a, b). 

Specimens from the Manton Dam were 
sectioned at intervals of 8 /zm and stained 
in Mallory-Heidenhain, whereas those 
from the billabong were sectioned at 5 /cm 
and stained in Azocarmine G. 

MORPHOLOGY 

The animals, lacking pigmentation, ap¬ 
pear white. The body is elongate, with the 
hind and rounded and the front end 
truncate; the precise shape of the front 
end is variable in preserved specimens. 
B.semperi lacks eyes, but the front end 
carries two pairs of sensory or ciliated 
pits (Fig. lA); young animals may show 
only the anterior pair of ciliated pits 
(Dahm 1951). These pits are merely 
shallow depressions of the body wall 
(Fig. IB). 

The preserved Australian specimens 
measured 1.9-2.5 mm in length and 0.6-1 
mm in width. These dimensions are in 
agreement with the 2-3 mm lengths which 
Braun (1881) reported for his specimens 
(cited in Vejdovsky 1895). Other records 
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Figs 1-5. Bothrioplana semperi: lA, Front end (after Thienemann 1921), IB, Horizontal section of ciliated pit 
in NTM 0.000001-2; 2, Dorsal view of preserved specimen; 3, Sagittal section of pharynx of NTM D,00(X)01-5; 
4, Horizontal section of NTM D. (XKXX)l-2; 5, Dorsal view of preserved specimen. Abbreviations; at, atrium; 
br, brain; cm, circular muscles; cp, ciliated pit; cs, cyanophilous secretion; e.s, erythrophilous secretion; in; 
intestine; Im, longitudinal muscles; lu; lumen; ov, ovary; ph, pharynx; rn. ring nerve; tm, transverse muscles; 
vi, vitellaria. 
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indicate a length of 3-4 mm (Hofsten 1907; 
Thienemann 1921; Holmquist 1972). Ac¬ 
cording to Vejdovsky (1895) living 
specimens may be as long as 5-7 mm, and 
Marcus (1946) reported the animals as 
reaching a length of 7.5 mm and a width of 
1 mm. 

The body wall is underlain with an 
outer layer of circular muscles and inner 
layer of longitudinal muscle fibres. Ac¬ 
cording to Hofsten (1907) a layer of 
diagonally running muscle fibres is inter¬ 
polated between these two muscle layers; 
we were unable to discern this diagonal 
layer in our preparations. 

Many of the nucleate and ciliated 
epidermal cells are penetrated by cons¬ 
picuous, densely red staining, packages of 
rhabdites, originating from large, also 
densely staining rhabdite-forming glands 
which lie in the parenchyma just beneath 
the epidermis. The rhabdites stick closely 
together and are hardly distinguishable 
individually. At the front end, the ven¬ 
tral epidermis is penetrated by an eryth- 
rophilous, granular, secretion which 
comes from glandular elements which lie 
well within the parenchyma. These gland 
cells represent the so-called frontal 
organ. The secretion is discharged be¬ 
tween the epidermal cells and not 
through specialized cells. 

The short pharynx lies in the middle of 
the body (Fig. 2) and its histology is as 
follows (Fig. 3). Beneath its ciliated in¬ 
ner epithelium there is a single row of 
circular muscle fibres which is bounded 
interiorly by a layer of longitudinal 
muscles; the outer pharynx epithelium, 
which is also ciliated, is underlain with an 
outer layer of longitudinal muscles and a 
single inner row of circular muscle fibres. 
The pharynx is also traversed by trans¬ 
verse muscle fibres and by bands of 
erythrophilous and cyanophilous secre¬ 
tion. The mouth opening is situated almost 
at the hind end of the pharyngeal pocket. 

B. semperi possesses a characteristic 
tripartite intestine. The anterior branch 
of the gut terminates behind the brain, 
and the two posterior trunks unite behind 
the copulatory apparatus into a single 
branch (Figs 2,4). 

The male copulatory system (Fig. 6) is 
of a very simple and highly reduced 


construction. The extent of reduction 
varies between specimens and may even 
amount to the complete absence of the 
male reproductive organs. According to 
Reisinger (1940) 90% of middle European 
specimens completely lack the male or¬ 
gans under optimal feeding conditions 

The paired, rather small, testes are 
situated dorso-laterally on either side of 
the pharynx; they occur at the level of 
the posterior portion of the pharyngeal 
cavity. It is not uncommon for one tes¬ 
ticular follicle to be completely absent 
or highly reduced (Vejdovsky 1895; Hof¬ 
sten 1907; Du Bois- Reymond Marcus 
1951). From each of the follicles ari.ses a 
vas deferens which opens into a ciliated 
seminal vesicle which in turn empties into a 
granular seminal vesicle. The latter 
opens into the atrium through a very 
small penis papilla. 

The above description of the male re¬ 
productive system is based on Hofsten 
(1907) and illustrated in Fig. 6. In a single 
specimen one may not encounter all of the 
structures of the male system mentioned 
above. It may happen that a single func¬ 
tioning testis is situated so close to the 
penis that a vas deferens is virtually 
absent (cf. Du Bois-Reymond Marcus 
1951, Fig. 9: a sagittal section and not, as 
indicated, a transverse one). The Aus¬ 
tralian specimens had very poorly de¬ 
veloped testes containing at most a num¬ 
ber of seminal filaments or large sper¬ 
matocytes. Sperm production in B. semperi 
and is lined with ciliated cells. 

So-called cement glands surround the 
gonopore and discharge their secretion 
into the latter. These glands were ob¬ 
served also by Vejdovsky (1895), Marcus 
(1946) and Du Bois-Reymond Marcus 

(1951) but were not described by Hofsten 
(1907). 

The vitellaria are usually well de¬ 
veloped and may already be visible in 

preserved specimens as two brownish bands 
(Fig. 5). The follicles are situated 
laterally to the intestine and extend 

from behind the brain into the hind end of 
the body (Fig. 4). 

The paired ovaries are situated ven- 
trally at either side of the genital 
atrium, and they consist of a row of 

oocytes in different states of maturation 
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(Fig. 7). The oviducts unite to a common 
oviduct which empties into the female 
genital duct or glandular duct. This 
duct is merely a diverticulum of the 
genital atrium which is penetrated by the 
openings of shell glands. The female 
genital duct communicates with the intes¬ 
tine through a genito-intestinal duct 
(Fig. 5). 

The nervous system of B. semperi has 
been examined by Reisinger (1925), and 
some of his results are summarized in 
Bresslau (1933; 79-80). The species has 
four pairs of longitudinal nerve cords 
comprising one pair of ventral cords, a 
pair of dorsal nerve cords, a pair of 
lateral nerve cords, and a pair of ventro¬ 
lateral nerve cords, all of them being 
connected by means of ring-shaped commis¬ 
sures. 


REPRODUCTION 

As mentioned above, the testes of B. 
semperi usually do not function and when 
they do, spermiogenesis is abnormal, re¬ 
sulting in sterility of the spermatids (Rei¬ 
singer 1940). Nevertheless, the species 
reproduces sexually, through parthen¬ 
ogenesis. Two egg cells, one from each 
ovary, are combined with numerous yolk 
cells in a cocoon, which is formed in the 
atrium. Only one embryo develops parthe- 
nogenetically from these two oocytes, a 
process described under the name of par- 
thenogenetic dioogony (Reisinger 1940). 

As may be expected, oogenesis shows 
some unusual features. In B. semperi 
somatic cells and newly formed oocytes 
contain 2n=20 chromosomes. Via a com¬ 
plex series of divisions the two oocytes 
which are assembled in the cocoon, give 



Fig. 6. Bolhrioplana semperi, diagrammatic sagittal reconstruction of copulatory apparatus (after Hofsten 1907; 
Reisinger 1923). Abbreviations: at, atrium; cod, common oviduct; dgi, genito-intestinal duct; ed, ejaculatory duct; 
fgd, female genital duct; gv, granular vesicle; in, intestine; sg, shell glands; sv, seminal vesicle; vd, vas deferens. 
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rise to 8 cells each with a chromosome 
complement of 2n=20. These 8 cells are 
actually blastomeres and give rise to the 
embryo (Reisinger 1940). The division 
process has been summarized in Reisinger 
et al. (1974) and in Benazzi and Benazzi- 
Lentati (1976). 

ECOLOGY 

B. semperi has been collected from 
various types of biotopes. The species has 
been found most often in the mud of 
stagnant pools and wells (Thienemann 
1921; Dahm 1951); frequently these 
habitats had contact with the ground 
water but B. semperi is no pure ground 
water species (Reisinger 1925) since it may 
be found also in temporary pools which 
are fed by rain fall or by the outflow 
from lakes. The species has been collected 
also from turfs of moss at the borders of 
lakes or rivers (Steinbock 1928; Dahm, 
1951), and from among the moss growing 
on stones in rapidly running rivers and 
brooks (Steinbock 1928). In Norway B. 
semperi has been dredged from a lake at a 
depth of 40-41 m (Holmquist 1972), and in 
Japan it has been collected from sub¬ 
terranean lakes (Mack-Fira and Kawak- 
atsu 1972). With respect to its vertical 
distribution, B. semperi has been collec¬ 
ted from water bodies at elevations up to 
1500 m (Reisinger 1925). 

ph te 


Very little data have been published on 
the physico-chemical characteristics of 
the various habitats from which B. sem¬ 
peri has been collected, so that detailed 
comparisons of habitat differences in re¬ 
lation to aspects of the species life history 
are virtually impossible. A few authors 
have reported on temperature and pH. 
Dahm (1951) found the species in localities 
ranging from 9.3° C to 17° C, whereas the 
pH ranged from 5.6 to 7.4. In the Nor¬ 
wegian lake from which Holmquist (1972) 
obtained her specimens, the temperature 
varied from 4° C to 12° C. The two 
subterranean sample localities of Mack- 
Fira and Kawakatsu (1972) were charac¬ 
terized by a temperature of 9° C and 11° C 
and pH 6.8 and pH 6.2, respectively. 
Marchant (1982a, b) reported that as a 
result of seasonal variation the tem¬ 
perature of the surface water in the five 
billabongs varied between a July minimum 
of 22° C and a November maximum of 38° C, 
whereas the pH of these waters varied 
between 6.0 and 7.0, According to Dahm 
(1951) rapid temperature changes, within 
limits of 0-25° C, have little influence on 
B. semperi. 

The specimens from Manton Dam were 
collected from a pool below a dam wall. 
The pool appeared most sterile, lacked 
vegetation and contained iron-coloured 
water of a surprisingly high temperature. 

rh 



100 pm 


Fig. 7. Bothrioplana semperi, saggittal section of NTM D.000001-1. Abbreviations: in, intestine; ov, ovary; 
ph, pharynx; rh, rhabdite- forming gland; te, testis. 
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Fij>. 8. Number of specimens of R. semperi in monthly 
counts, by standardized sampling procedure, of five 
billabongs in Northern Territory (combined after 
Marchant m82b). 

It was already known from statements 
in the literature that local population 
densities of B. semperi may vary greatly 
(Dahm 1951), These variations are due to 
seasonal influences, Marchant (1982a, b) 
monitored by means of monthly counts by 
a standardized sampling procedure the 
abundance of, among others, B. semperi in 
five billabongs in the Northern Territory 
(Marchant’s ‘Tricladida B’ is here assig¬ 
ned to B. semperi, see Material Ex¬ 
amined). We have combined the results of 
the five billabongs and have summarized 
the data in Fig. 8. It is evident that the 
period with the greatest number of in¬ 
dividuals coincides with the wet season 
(December- April) and that especially in 
January, when the water levels start to 
rise, the number of individuals increases 
rapidly. It is important to note however, 
that during the year none of the 
billabongs became dry (Marchant 1982a). 

All this is also consistent with the 
observation of Bali that whereas in 
November 1982 no specimens were found at 
the Manton Dam, in February 1983 B. 
semperi was the dominant turbellarian. 

DISTRIBUTION 

B. semperi has a wide, probably cos¬ 
mopolitan, distribution (Fig. 9); it is likely 


that the apparent North-South disjunc¬ 
tion reflects but the distribution of 
collectors. This wide distribution of B. 
semperi may be due to the fact that the 
species has some traits which may enhance 
successful dispersal (Dahm 1951). For 
example, animals may encapsulate in a 
thin capsule of slime, thus being protected 
to some degree against desiccation for a 
short period of time. Furthermore, their 
cocoons have a strong wall and may 
facilitate long-distance biochore or 
anemochore dispersal, although the cap¬ 
sules are not able to withstand severe 
periods of desiccation (Reisinger 1925; 
Dahm 1951). The chance of successful 
colonization is enhanced by the fact that 
B. semperi is able to thrive in a variety of 
habitats and also by its mode of reproduc¬ 
tion. 

It should be noted, however, that 
there are turbellarians with similar 
capacities which, nevertheless, have a 
restricted distribution. For example, some 
freshwater planarians which live in tem¬ 
porary pools are able to encyst and one 
produces a resistant cocoon, yet these 
species are far from cosmopolitan in their 
distribution (cf. Ball, Gourbault and 
Kenk 1981). What dispersal methods B. 
semperi employs are not known but its 
peculiar mode of reproduction and 
ecological versatility would favour 
colonisation of new habitats. 

DISCUSSION 

Both Reisinger (1925) and Dahm (1951) 
have summarized information on the two 
genera and four to six species of Bothrio- 
planidae which had been described by 
previous authors. Both authors came to 
the conclusion that there is only one 
Bothrioplanid species. B. semperi Braun, 
1881. The apparent lack of geographical 
variation, despite possible isolation of 
populations and parthenogenetic re¬ 
production, could be explained by a situa¬ 
tion wherein differentiation took place on 
a cytological or biochemical level, and 
not in morphology (Dahm 1951). The 
great variety of habitats suggests that 
individuals may be heterozygous across a 
wide range of loci, thus enabling them to 
cope with a broad spectrum of environmen¬ 
tal parameters. Here is a potential tool 
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Fig. 9. Geographical distribution of Bothrioplana semperi. After Carter (1929), Dahm (1951),Du Bois- Reymond Marcus (1951), Ferguson et al. (1939), 
Holmquist (1972), Kolasa (1974), Mack-Fira and Kawakatsu (1972), Marcus (1946), Reisinger (1933), material examined. 
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for research into aspects of niche dimen¬ 
sions and heterozygosity in Hatworms. 

In view of the above, it is interesting 
that Kawakatsu and Mack-Fira (1975) 
described a Bothrioplana sp. from the 
Nagasaki district in Japan, which differs 
in certain respects from the description of 
B. semperi provided above. The animals 
looked like B. semperi at first sight, but 
showed a very large brain with a com¬ 
pletely different appearance than that of 
B. semperi. The latter has a much smaller 
brain with a very characteristic shape (cf. 
Reisinger 1925, Fig. 6; Marcus 1946, Fig. 
138; Bresslau 1933, Fig. 90, the latter 
reproduced in Beauchamp 1961, Fig. 64). 
Moreover, the male copulatory ap¬ 
paratus of Bothrioplana sp. appeared to be 
well developed, consisting of a large 
intrabulbar seminal vesicle and a large, 
muscularized, penis papilla. Ovaries and 
testes were absent, but the course of the 
vasa deferentia suggested that the tes¬ 
ticular follicles are located much more 
anteriorly than is the case in B. semperi. 
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A HEADREST FROM THE ADZERA, MOROBE 
PROVINCE, PAPUA NEW GUINEA 


M.J.GUNN 

Northern Territory Museum of Arts and Sciences, 

G.P.O. Box 4646, Darwin, NT 5794, Australia. 

ABSTRACT 

A recently acquired headrest from the 19th century has been attributed to the 
Adzera speakers of Morobe Province, Papua New Guinea. Extant data on the 
Adzera is sparse, but establishes the position of the headrests within the 
cannibalistic cult that prevailed at the time. This paper considers the available 
data within a structuralist framework. 

Kkywords: Papua New Guinea, Adzera, material culture. 


This fine example of wooden headrest 
from Papua New Guinea (Fig. 1) was 
recently purchased by the Museums and Art 
Galleries of the Northern Territory. Its 
history noted that it had been collected from 
the Huon Gulf area and had been in 
German hands since the turn of the century. 
It was brought to Australia in 1962. By 
comparison with an example in the National 
Museum of Papua New Guinea, and from 
illustrations in published sources (Schmitz 
1959; Gathercole, Kaeppler and Newton 
1979) the headrest has been identified as 
originating from the Adzera speakers of the 
middle Markham Valley, Morobe Province. 

Adzera headrests have been illustrated 
from the Rautenstrauch Joest Museum in 
Cologne, the Missions-Museum at Neuen- 
dettelsau and K. Holzknecht’s private 
collection (Schmitz 1959), the Peabody 
Museum of Salem (Gathercole et al. 1979) 
and the Canterbury Museum (unprovenan- 
ced in Brake et al. 1979). Of these ten 
examples, only that at the Canterbury 
Museum has the head oriented downwards, 
as with the NT Museum example. These 
two also have in common the marking of leg 
or arm bands — on the two front legs of the 
Canterbury example and on all three in the 
NT Museum headrest. The circular head- 
piece or ‘cap’ is common to all the 
headrests, but the NT Museum example 
does not have the pair of protruding knobs 
that Schmitz (1959:153-4) suggests may re¬ 
present the feather ornaments worn on the 
successful head-hunter’s cap. The NT 
Museum example is further distinguished by 
protruding nipples and navel, and by the 
lack of any representation of genitalia — in 


contrast to the Canterbury Museum’s exam¬ 
ple with its fully erect penis. 

The Adzera are a group of 20 000 people 
living in the middle to upper Markham 
Valley, between the Leron and Ramu 
Rivers. They are Austronesian speakers and 
most widely known for their fine pottery 
(Holzknecht 1956, 1957; May and Tuckson 
1982) that is widely traded and still used as 
bride payment in some areas. Little, 
however, has been recorded of the Adzera’s 
earlier traditions involving the wooden 
headrests. Schmitz (1959) gave an inter¬ 
pretation of the use and meaning of the 
headrests within a cannibalistic and head¬ 
hunting cult, based upon comments made 
by descendants of the last of the headhun¬ 
ters, and from scraps of data recorded by 
missionaries and other travellers. From 
these records and his more extensive kn¬ 
owledge of the Adzera’s neighbours, Sch¬ 
mitz (1959: 157-9) pieced together an ex¬ 
plication of the cannibal cult and a role of 
the headrests within it. He believed that 
there were two classes of object — the 
headrest and the ceremonial chair or stool. 
He noted that both classes were very similar 
in appearance, and it is not possible, from 
his illustrations, to distinguish one class 
from another by physical characteristics. 
Instead, Schmitz based his distinction bet¬ 
ween the two classes solely on the recorded 
purpose for which the three legged objects 
were used. During the night prior to a 
headhunting raid the warriors would sleep 
prone with the nape of the neck resting on 
the back of the artefact, in effect using it as a 
headrest. Upon return from a fruitful raid, 
the successful warrior would sit upon the 
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Fig. I. Headrest. Adzera speakers. Morohe Province, Papua New Guinea. 19th century. Reg. No. NGE 826 63 x 
29.5 X 29.5 cm. 


three-legged object (that Schmitz now 
called a ceremonial stool), apart from his 
companions, and would eat pig-meat while 
his fellows ate the flesh of the human victim. 

The characteristic face of the headrests, 
Schmitz noted, was also that of the large 
vertical wooden figures of the mythic figure 
Mugus that were found in the men's houses 
of the Adzera and other neighbouring can¬ 
nibalistic groups. The myth of the male sky- 
god Mugus, pig-owner and with a lust for 
human flesh, was recorded by Schmitz from 
a number of places in the areas surrounding 
the Finisterre and Saruwaged Ranges 
(1963:149). Central elements to this myth 
are the devastation caused by this mon¬ 
strous god; his counterpart, an earth-mother 
figure who magically gave birth to twin sons 
(one right handed, the other left); and the 
ultimate slaying of this monster by the 
twins, who sit upon his corpse in triumph. 
Schmitz suggested that, in the cannibalistic 
and headhunting cult, each victim ‘played’ 
the role of the male man-eating god who 
was killed and devoured. 

From Schmitz’ necessarily brief exegesis, 
we can see that the headrests had a context 
within the cannibalistic subculture where 
myth and artefact were represented as 
metaphors for each other. It is in this 


equation that we can explore a further 
aspect of the relationship between these 
artefacts and Adzera cannibalism. Under¬ 
stood not as utilitarian headrest or stool, but 
as a device for opening and closing a ritual 
mythic phase, the two classes of artefact 
become one, signifying entry and exit. In 
this context, the three legged support 
operated as the gateway to the non-normal 
mythic-based condition of cannibal. The 
warrior lay prone, resting the nape of his 
neck upon the artefact prior to behaving as a 
cannibal in a non-normal social state. Upon 
his successful return he then sat vertically 
upon the artefact, resting his genitalia prior 
to his re-entry to normal life as a pig-eater. 
In this interpretation, the headrest/ 
ceremonial stool is the bridge that carried 
men from a normal non-cannibal state 
through to the cannibalistic life depicted in 
the Mugus myth, then back again to normal 
non-mythic life. 

From this point we can also clarify the 
‘power’ attributed to the headrests. As 
vehicles for entry and exit into the mythic 
world of cannibalism, the power of the 
headrests was that of the key to a normally 
forbidden world. The headrests, in the two 
contexts of their use, indicated to both the 
users and other warriors that a transforma- 
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tion was taking place. When the head was 
supported the user was entering the world of 
the immortal and mythic man-eater; when 
the genitalia were supported he was return¬ 
ing to the world of reproduction and mor¬ 
tality. 

This reinterpretation of the ethno-graphic 
data may not enhance the extraordinary 
beauty of the headrest, but instead shed 
some light on the ‘meaning’ of the 
headrest’s existence, its strikingly am¬ 
biguous lines, and the ‘power’ carried by 
this type of artefact. 
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A NEW SPECIES OF CTENOTUS (SCINCIDAE, 
REPTILIA) FROM THE NORTHERN TERRITORY 

PAUL HORNER AND MAX KING 
Northern Territory Museum of Arts and Sciences, 

G.P.O. Box 4646, Darwin, NT 5794, Australia. 

ABSTRACT 

A new species of Ctenotus Storr (Scincidae, Reptilia) from the tropical 
north of the Northern Territory is described and compared to its closest 
relative Ctenotus robustus Storr. 

Keywords: taxonomy, Reptilia, Scincidae, Ctenotus, new species, northern 


Australia. 

INTRODUCTION 

The lizards of the genus Ctenotus Storr, 
are amongst the most speciose of the world’s 
reptiles. The 71 currently recognized taxa 
are distributed throughout Australia, with 
only one of the species extending to New 
Guinea. While the general view has been 
that these skinks have undergone a major 
radiation in the more arid regions of Aus¬ 
tralia (Storr et al. 1981; Cogger 1983), it is 
now clear that many of the species are 
specialized tropical forms. Indeed, of the 22 
currently recognized taxa which live to the 
north of 16 S, (see Table 1) only six are 
desert dwellers. Of the remaining northern 
species, eight are shared with Queensland 
and/or Western Australia, whereas seven 
are restricted in their distribution to the 
diverse tropical savannah woodlands of the 
N.T. (Sadlier et al. 1985). It is notable that 
the ubiquitous Ctenotus robustus Storr is the 
only species which has a distrubition encom¬ 
passing the tropical north and centre, the 
eastern seaboard and south of Australia. 

In his description of C. robustus, Storr 
(1969) remarked that ‘Northern specimens 
(south to Port Keats) have considerably 
longer appendages than the Tennant 
Creek and Barrow Creek series’. This 
observation together with non random 
colour variation we noticed in the field, 
suggested to us that C. robustus may be a 
species complex. While there is little 
doubt that C. robustus still remains one of 
the more widely distributed Ctenotus 
species within Australia, certain north¬ 
ern populations currently attributed to 
it were therefore in question. This paper 


describes a new species of Ctenotus with 
close affinities to C. robustus, but which is 
restricted in its distribution to the trop¬ 
ical north of the Northern Territory. 

MATERIAL AND METHODS 

A total of 18 specimens of an undes¬ 
cribed Ctenotus species were compared to 
34 specimens of C. robustus collected from 
localities throughout Australia . An 
excellent series of type specimens was 
loaned to us by John Coventry of the 
Museum of Victoria (NMV), and by Ross 
Sadlier of the Australian Museum. (AM). 

Twenty one counts and measurements 
were made on each specimen using micro¬ 
meter adjusted callipers and a steel rule. 
Scalation nomenclature follows that of 
Storr et al. (1981: 194). 

SYSTEMATICS 

Ctenotus borealis sp. nov. 

(Fig. 1) 

Type material. HOLOTYPE - NTM R.3177, 
collected at Ban Ban Springs N.T. 12'42°S 
131°30'E, by D. Metcalfe on 14 February 1977, 
found in burrow between rocks on hill slooe in 
tropical savannah woodland. PARATYPES - 
NORTHERN TERRITORY: NTM R.7884, 
ll‘’47'S 130°01'E, Cape Fourcroy, Bathurst 
Island, collected by P. Horner, 1. Archibald, 16 
October 1979; NTM R.7965, same locality as 
former but collected on 30 October 1979; NTM 
R.8019, same locality as former but collected on 
1 November 1979; NTM R.2664, 12°23'S 
132‘’57'E, Border store. East Alligator River, 
collected by . Horner and D. Metcalfe, 27 
December 1976; NTM R.2710,12°42'S 130°59'E, 
Berry Springs Reserve, collected by R. Wells, d’ 
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Table I. I'hc distribution of those Ctenotus species occuring in the Northern Territory north of 16°’S ('arid adapted 
species) 


Northern I'erritorv 

Northern Australia 

Northern Australia and 


north of I6°S 


north of 16°S 


other stales 



C. arnhemensis 

Storr, 1981 

C. decaneurus 

Storr, 1970 

C. robustus 

Storr, 

1970 

C. hilli 

Storr, 197(1 

C. essingtoni 

(Gray, 1842) 

*C. saxatilis 

Storr, 

1970 

*C. pallescens 

Storr, 1970 

C. inornatus 

Gray, 1845 

*C. pantherinus Peters, 

1866 

C. storri 

Rankin. 1978 

C. joanae 

Storr, 1970 




C. vertebralLs 

Rankin and Gillam, 1979 C. militaris 

Storr, 1975 




C. coggeri 

Sadlier, 1965 

*C. piankai 

Storr, 1969 




C. kurnbudg 

Sadlier, Wombey and 
Braithwaite, 1985 

C. spaldingi 

(Macleay, 1877) 




C. gagadju 

Sadlier, Wombey and 

*C. helenae 

Storr, 1969 





Braithwaite, 1985 

*C. leonhardii 

(Sternfield, 1919) 






C. striaticeps 

Storr, 1978 






C. tantillus 

Storr, 1975 





Metcalfe, 2 January 1977; NTM R.3186-7, 
13°23'S 131°30'E, Ban Ban Springs, collected by 
D. Metcalfe, 14 February 1977; NTM R.7044, 
13°31'S 132°31'E, El Sharana, collected by S. 
Swanson, 1 May 1979; NTM R.8825. 13°2'S 
131'’07'E, 11km S. Adelaide River, collected by 
G. Husband and G. Armstrong, 10 August 1980; 
AM R.61324, 12°25’S 130°53'E Darwin, collec¬ 
ted by J. Edwards; AM R.29964-65, iri2'S 
132°08'E, Black Point, Port Essington, collected 
by D. Lindner; AM R.88990, 12‘’31'S 132°53'E, 
Jabiluka, collected by R. Sadlier. The following 
four paratypes of C. rohusius have now been 


transferred to this species: AM R.3663, 12°27'S 
130°50'E, Darwin, collected by C. Godfrey; AM 
R.4981, 12°27'S 130°50'E, Darwin, collected by 
H.W. Christie; AM R.14230, UnS'S 129°31'E, 
Port Keats, collected by Australian Museum 
Party; AM R, 14223, 14°15'S 129°31'E, Port 
Keats, collected by Australian Museum Party. 

Diagnosis. A very large and robust 
member of the C. lesueurii species group 
(sensu Storr et al. 1981). Distinguished 
from all other species and from its closest 
relative C. robustus by the following 



2 



Fig. i. The holotype of Ctenotus borealis, NTM R. 3177. 
Fig. 2. The holotype of Ctenotus robustus, NMV D. 4957. 
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combination of characters. The lengths 
of the hindlimbs are generally greater in 
C. borealis than in C. robustus at any snout 
vent length. Hind limb length to snout 
vent length ratios are from 1:2.1 to 1: 2.6 
in C. borealis and 1:2.4 to 1:3.0 in C. 
robustus. 

The ear opening is large, hemispherical 
and vertically aligned with 5 to 7 white 
ear lobules in C. borealis, whereas, there 
are 3 to 6 lobules in C. robustus, and the 
auricular opening is often smaller and 
more rounded than oval in shape. 
C. borealis has a marked reduction in 
dorsal body patterning when compared to 
C. robustus. The intense black dorsal 
stripe edged in white in C. robustus, may be 
reduced to several black spots or may be 
completely absent in C. borealis, and gen¬ 
erally lacks the white bordering. The 
characteristic black bordered, white, 
dorso-lateral stripe which dominates the 
body and tail of C. robustus is generally 
absent in C. borealis, although a row of 
faint, offwhite spots may occur in this 
position on some specimens. The character¬ 
istic grey-brown lateral mottling of 
C. borealis entends along the sides of the 
body and length of the tail, the dark 
patches forming the dominant tail pattern 
in this species. In C. borealis the brown 
hind limbs are spotted with black, 
whereas, in C. robustus these limbs have 
dark brown or black stripes on them. In 
medium to large adult specimens of 
C. borealis the white ear lobules and 
intense white subocular stripe are the 
dominant features in a grey-brown gen¬ 
eralized back pattern. Lateral pattern¬ 
ing may range from subtle mottling to 
numerous black patches. 

Description. The Holotype had the foll¬ 
owing characteristics. 

Head: Width 10.2mm, depth 9.2mm, 
16.3mm long from tip of rostral scale to 
anterior margin of ear. Snout 7.3mm long 
from tip of rostral scale to anterior margin 
of orbit. Snout pointed. Nasal scales in point 
contact; prefrontal scales in broad con¬ 
tact. Four supraocular scales, 2nd lar¬ 
ger than 1st, 3rd and 4th. Twelve 
supraciliary scales (L and R). Two loreal 
scales (L and R); three temporal scales 
(L and R), second larger than others. 


Two presubocular scales (L and R). Seven 
supralabial and 6 infralabial scales on 
each side of jaw (Fig 3). Four nuchal 
scales on each side of midline on neck. Six 
pointed ear lobules on anterior margin of 
oval auricular opening. Opening twice as 
high as wide (L and R), (Fig. 3.). 



Fig. 3. Lateral view of the head of the holotype. 
Note the conspicuous white ear lobules and 
subocular stripe. 

Body: Elongate, slender and as wide as 
deep. Snout vent length 85.1mm. Tail 
length 145mm. Tail slender, tapers to 
point, round to squarish in section, com¬ 
pressed in lateral midline. Dorsal scales 
smooth with four parallel rows of large 
paravertebral scales extending from 
nuchals to tail, where they form two 
rows (Fig 1). Seventy two paravertebral 
scales to vent. Scales on sides small and 
smooth, those on abdomen twice as large 
as lateral scales. Subcaudal scales sin¬ 
gle and very large. Thirty body scale 
rows around the midline. 

Limbs: Pentadactylic with long pointed 
toes (Fig. 1). Forelimb shorter (20.4mm) 
than hindlimbs (36.1mm) Fourth toe very 
long with 24 subdigital lamellae on under¬ 
surface excluding claw. 

Colouration (in alcohol). 

Head: Dorsal surface mid-brown. Single 
cream spot behind eye midway between eye 
and ear on lateral surface. Pronounced 
cream coloured subocular stripe bor¬ 
dered in black, extending from first 
supralabial to ear aperture along suture 
of loreals and supralabials (Fig. 3). 
White lobules on anterior margin of ear 
opening contrast sharply with general 
brown head colouration (Fig. 3). In¬ 
fralabials mottled grey and off white 
(grey in sutures between scales). 
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Body. Mid brown dorsal surface with 
black vertebral stripe extending from 
nuchals to 2()mm past vent opening, on 
tail. Faint offwhite and black spots in 
dorsolateral position on anterior half of 
body (not stripe). Lateral barring of 
contrasting dark brown vertical bars 
(broken), and light grey, gives mottled 
appearance to sides of body (Fig. I). Grey 
predominates on lower lateral area 
before abdomen. Black to dark brown 
mottling extends down length of tail 
from lateral area in two uneven stripes 
separated by a cream stripe (Fig. 1). 
Ventral surface immaculate silver grey 
on abdomen, cream on chin and underside 
of limbs and tail. 

Limbs: Midbrown on dorsal surface with 
black spotting dominant on hind limbs 
(Fig. 1). Cream on ventral surface. 

Distribution. The known distribution of 
C. borealis is restricted to the north 
western sector of the Northern 
Territory north of 15° south. The presen¬ 
tly assessed eastern border to this dis¬ 
tribution runs from El Sharana, along 
the edge of the Arnhem Land escarpment 
to the Cobourg Peninsula. Future survey 
work of the Arnhem Land area may prove 


this to be an underestimation of the range 
of this species. C borealis appears to live 
in a series of habitats ranging from savan¬ 
nah woodland to stabilized sand dunes 
and rock outcrops. It has generally been 
captured while foraging in leaflitter. It 
often lives in deep burrow networks. 

Variation and comparison to Ctenotus 
rohustus. C. borealis is very similar to C. 
robustus in both its general size and 
morphology (see Table 2) but differs in 
several morphometric, scalation and 
colour pattern characterLstics. The dis¬ 
tributions appear to be allopatric, with C. 
borealis being restricted to a localized 
northern area of the N.T., whilst C. 
robustus is widely distributed through 
north-western Western Australia, the 
Northern Territory including the cen¬ 
tral N.T. (contra the distribution shown in 
Cogger 1975, see material examined) New 
South Wales and southern South Aus¬ 
tralia. 

Amongst the most obvious differences 
between the species is that present bet¬ 
ween hind limb lengths, shown in Fig. 4 
(see also Storr 1970). A comparison bet¬ 
ween species using a linear regression 


Table 2. Morphometric and Meristic characteristics of Clenolus borealis and C robustus 



X 

C. borealis 

N = IH 

R 

A" 

C. robustus 

N = 

R 

Number of supraciliaries 

11.3 

(10.13) 

10.3 

(9-13) 

Number of supralabials 

7.1 

(7-8) 

7.3 

(7-9) 

Number of nuchals 

3.8 

(3-5) 

3.5 

(2-4) 

Number of loreals 

2 

(2) 

2 

(2) 

Number of prcsuboculars 

2 

(2) 

2.1 

(2-3) 

Number of temporals 

3 

(3) 

3 

(3) 

Number of infralabials contacting 





postmental 

2.03 

(2-3) 

2.1 

(2-3) 

Number of ear lobules 

5.8 

(5-7) 

4.2 

(3-6) 

Number of subdigital lamellae 

22.5 

(20-25) 

21.2 

(18-27) 

Number of mid body scalerows 

29.7 

(28-33) 

29.6 

(26-32) 

Number of Paravertebral scalerows 

66.6 

(59-76) 

64.6 

(57-70) 

Snout-Vent length in mm 

94.6 

(61.1-121.1) 

96.3 

(68.8-116.4) 

Forelimb length in mm 

22.6 

(16.3-25.7) 

22.1 

(17.8-26.3) 

Hindlimb length in mm 

40.8 

^32.0-46.5) 

37.6 

(29.1-44.7) 

Ear-Snout length in mm 

17.8 

(13.1-22.5) 

17.9 

(13.4-21.8) 

Orbit-Snout length in mm 

7.9 

(6.1-9.9) 

7.9 

(5.6-9.7) 

Head width in mm 

11.2 

(8.0-15.1) 

12.1 

(9.0-15.0) 

Head depth in mm 

10.3 

(7.3-14.2) 

10.6 

(8.2-13.1) 

Na.sals in contact (-)- or -) 

16-; 2-f (point) 


22-; 114- 


Prefrontals in contact (-1- or -) 

l-;17-l- 


0-;33-l- 


Hind limb length to snout vent 





length ratios 

— 

(1:2.1-1:2.6) 

— 

(1:2.4-1:3.0) 
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Fig. 4. Hind limb length plotted against snout vent 
length for specimens of C borealis (solid circle) and 
of C. robuslus (open circle). 


analysis and performed on logarithmic 
transformation of the data, shows that 
the lengths of hind limbs of C. borealis are 
significantly greater than for C. robuslus 
of comparable size (t ^(2), 42 = 5.4913, 
P<0.001). These data also indicate that 
this character may be diagnostically 
useful. However, the overlap in hind limb 
length of a large specimen of C. borealis 
with several C. robuslus specimens, sug¬ 
gests that this metric is best used in 


conjunction with other characters. 

In terms of meristic characteristics, it is 
clear that C. borealis have a greater 
number of ear lobules (x =5.8, R =5-7) 
than does C. robuslus (x =4.2, R =3-6) in 
the majority of cases. Moreover, 
colouration and pattern differences 
provide a suite of characteristics which 
distinguish the two species. 

In terms of colour pattern, it should be 
pointed out that colouration and inten¬ 
sity of pattern vary within the species and 
are proportional to the age and size of 
that specimen (Fig. 5). Juvenile specimens 
show intense black and cream lateral 
patterning which contrasts against the 
midbrown back and head. In older 
specimens this lateral pattern diminishes 
to become lateral mottling in a brownish 
animal. (Fig. 5). In certain exceptional 
animals from Port Essington the mottling 
was replaced by numerous black patches 
on the sides. 

The bright white dorsolateral stripe is 
generally absent from C. borealis (alth¬ 
ough it may remain as a series of light 
coloured spots in some specimens), as is the 
intense white border to the vertebral 
stripe which is so characteristic of C. 
robuslus (Fig. 2). Indeed, in some specimens 
of C. borealis the vertebral stripe is 
absent altogether, or may remain as 



Fig. 5. A series of C. borealis of different size showing the transition in colour pattern from brightly marked 
immature to drab adult. 
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several black spots. In larger specimens 
of C. borealis the over-whelming impres¬ 
sion is of a large dark brown animal with 
mottled grey brown sides and intense 
white subocular stripe and ear lobules. 

Comparative Ctenotus robustus Type material. 

HOLOTYPE - NMV D.4957, 2I°32'S 

133°53'E, Barrow Creek, Northern Territory, 
collected by Spencer-Gillen Expedition, 1901. 
PARATYPES - NORTHERN TERRITORY. 
NMV D.40, NMV D.2912, NMV D.2918, NMV 
D.2922-23, NMV D.2939, 19°59'S 134“11’E, 
Tennant Creek, collected by Spencer-Gillen ex¬ 
pedition, 1901; NMV D.5616, NMV D.4958-60, 
NMV D.2925, 21°32'S 133°53'E, Barrow Creek, 
collected by Spencer-Gillen expedition, 1901; 
NMV D.548 21“32'S 133°53'E, Barrow Creek, 
collected by W.B. Spencer, 23 June 1916. 

Comparative Ctenotus robustus Additional 
material. NORTHERN TERRITORY: NTM 
R.2246, 12°41'S 132°48'E, 4km S.E. Jabiru, 
collected by P.G. Horner, 17 April 1976; NTM 
R.2627, 12°30'S 132°55'E, 34km S.W. Oenpelli, 
collected by P.G. Horner; NTM R.5744, 20°48'S 
134°14'E, Whycliffe Well, collected by G. Gow 
and P.G. Horner, 31 May 1978; NTM-A/S 
R.857, 20°47'S 129'78'E, Tanami Desert, 

colleced by D. Gibson and M. Gillam; NTM-A/S 
R.869, 18°46'S OED'E, Merrina Waterhole, 
collected by K. Norris; NTM-A/S R.983, 19°44'S 
130°13'E, near Lake Buck, collected by D. 
Gibson. NEW SOUTH WALES; NTM R.1119, 
33°32'S 149‘’55'E, Tarana, collected by G. Gow, 
20 April 1964; NTM R.3247, JO^IS'S 153°08'E, 
Coffs Harbour, collected by A. Antenor, 6 
February 1978; NTM R.4813-4, 31°05'S 

152°50'E, Kempsey, collected by G. Gow, 13 
December 1977; NTM R.4695,33°02'S 149‘’25'E, 
Hill End, collected by A. Antenor, 23 July 1977; 
NTM R.4924-28, 33°37'S 150°51'E, Oakville, 


collected by G. Gow and R. Wells, 7 January 
1978; NTM R.8896-97, 31°43'S 148°39'E, Gil- 
gandra, November 1980; NTM R.10461, 33°53'S 
151°13'E, Sydney, collected by R. Pengilley, 
April 1971. SOUTH AUSTRALIA: NTM 
R.9291, .34°16'S 138°51'E, Black Hill, Adelaide 
Hills collected by B. Miller, October 1979. 
WESTERN AUSTRALIA: NTM R.13031, 
16°15'S 128°45'E, Lake Argyle, collected by 
Western Australian Museum Party, 9 January 
1972. 

Etymology. The specific name borealis is 
derived from the Latin ‘Borealis’ meaning 
Northern, and refers to the distribution 
of this species within Australia. 
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THE EXISTENCE OF SHARP, PERSISTENT 
BOUNDARIES BETWEEN LOCAL POPULATIONS 
OF SORGHUM INTRANS AND 5. STIPOIDEUM IN 
TROPICAL NORTH-WEST AUSTRALIA 


MARTIN H.ANDREW 

Division of Tropical Crops and Pastures, CSIRO, 

P.M.B 44, Winnellie, NT 5789, Australia. 

ABSTRACT 

Pure swards of the annual grasses' Sorghum intrans and S. stipoideum abut 
each other along sharp boundaries in the Pine Creek region of the 
Northern Territory. Four such boundaries were monitored, and these have 
remained virtually static for five years. This is noteworthy for two annual 
species which lack a persistent seedbank. 

Keywords: semi-arid tropics. Sorghum, annuals, pattern, boundary, species 


distribution. 

The tall annual grasses Sorghum in¬ 
trans F. Muell. ex Benth. and 5. 
stipoideum (Ewart and White) C.A. Gard¬ 
ner and C.E. Hubbard are a prominent 
feature of the understorey of large 
areas of the eucalypt savannas of 
tropical north-west Australia, where 
they occur on sandy or gravelly soils. 
These two species, which look alike, occur 
together in the Pine Creek area where 
they form an almost continuous cover of 
annual sorghum in the rainy season. I 
observed, however, that their distribu¬ 
tions are locally disjunct: each occurs as 
pure populations in discrete, contiguous 
patches, generally of one ha or more, 
separated along sharp boundaries <1 m 
wide (see Fig. 1). This can easily be 
observed towards the end of the rainy 
season in March when S. stipoideum, the 
earlier maturing species (Andrew and 
Mott 1983), is setting seed and has dark 
brown seedheads, in contrast to the whit¬ 
ish- greeen of the freshly-emerged 
flowerheads of S. intrans. 

How persistent are these boundaries? 
To examine this, I monitored four boun¬ 
daries, annually, along the Stuart High¬ 
way between Pine Creek and Katherine, 
N.T., using permanent photopoints. The 
local boundaries between S. intrans and S. 
stipoideum were very persistent in their 
precise locations over this period. Fig. 1 
shows paired photographs, five years 
apart; results for the intervening times. 


and for the boundary not shown, were the 
same. 

I have observed sharp boundaries to 
occur also between contiguous, pure 
populations of ecotypes of S. intrans which 
have different times of maturity (and 
hence the patterning can be observed 
easily at the end of the rainy season); 
examples are in the Howard Springs dis¬ 
trict (12°12'S 131°08'E), and in Kakadu 
National Park (between .labiru and Jabiru 
East (12°39'S 132°52'E), near Nourlangie 
Rock (12°52'S 132°48'E), and on the road to 
Airstrip Billabong (12°52'S 132°45'E). 

The existence of this patterning is par¬ 
ticularly noteworthy because these are 
both strictly annual species which lack a 
persistent seedbank, i.e. the plants present 
in one rainy season are derived entirely 
from seed set at the end of the preceeding 
rainy season (Andrew and Mott 1983). 
Over time, this is likely to result in an 
intermingling of the populations, notwith¬ 
standing the restricted seed dispersal of 
these species (mostly <1 m, Andrew and 
Mott 1983). There are no obvious adaphic 
differences across the S. intrans/S. 
stipoideum boundaries to explain this pat¬ 
terning, and the two species are not 
distributed consistently with respect to 
local relief: for example, sometimes S. 
intrans occurs at the top of a local rise, 
and sometimes S. stipoideum. With the S. 
intransfS. intrans boundaries, the later 
maturing ecotype tends to occur lower in 
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1979 1984 

Fig. I. Photopoint photographs of three sites showing the boundaries (-) betwfeen S. inirans and S. 

slipoideum on 7 March 1979 and 13 March 198.3: A. site 1 (1.3°57.2()'S 131°.34.47'E. 18.0 km towards Katherine 
from the Pine Creek township turnoff at top of a crest); B. site 2 (14°02.3rs 131°56.50'E, 1.45 km towards 
Katherine from the Cullen River Bridge); C. site 3 (14°13.59’S 132°3.()3'E, 21.3 km towards Katherine from the 
Fergusson River Bridge). S. inirans is the lighter tone, towards the left-hand side in each case. Site 4 (not shown) is 
located at 1.3°57.21'S 131°54.48’E. 100 m towards Katherine from site 1. 


the landscape (although it should be 
noted that the terrain has little relief), 
and at least at Howard Springs, on 
heavier soils. The boundaries at Howard 
Springs seem to be persistent, as judged 
from casual observations over time, but I 
have no repeat observations for the Kak¬ 
adu boundaries. 

The reasons for the sharpness and 
persistence of these boundaries deserve 
investigation. 
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BOOK REVIEWS 


International Code of Zoological Nomenclature 

Editorial Committee W.D.L. Ride, C.W. Sabrosky, G. Bernardi and R.V. 
Melville 

International Trust for Zoological Nomenclature in association with The British 
Museum (Natural History); London 1985 Third edition ISBN 0 85301 003X 


Pp.xx+388. £15.00 

It may be of some significance that the 
first two editions of the International Code 
of Zoological Nomenclature were produced 
in 1961 and 1964, whereas the third edition 
took some twenty one years to make its 
appearance. This prolonged gestation can 
be accounted for by the fact that draft 
changes were placed before the zoological 
community for comment in 1977. Fourteen 
drafts later the volume arrived in the 
laboratories. Changes in taxonomy can be a 
slow and painful process; changes to the 
code which governs taxonomy may be 
excruciating. 

Well, ‘What does it have to offer?‘ was 
the immediate question on this reviewer’s 
lips. The answer must be somewhat oblique, 
for while the Code in many respects reaches 
the pinnacles of excellence, in others it falls 
short of such heights. 

Clearly, it is unsurpassed in the handling 
of names. It describes in exhaustive detail 
how words should be used and structured, 
and their suitability, or otherwise, for 
naming taxa. Indeed, the use of names is the 
theme of the first of the 88 consecutive 
Articles, and appears in the majority of 
those which follow. But this is not surprising 
for; 

“The object of the Code is to promote 
stability and universality in the scientific 
names of animals and to ensure that the 
name of each taxon is unique and distinct. 
All its provisions and recommendations are 
subservient to these ends and none restricts 
the freedom of taxonomic thought or 
action” (Preamble, p.3). 

Surely, the question must be asked, is this 
enough? An investigation of this volume 
reveals that it is not, and the Code to all its 
credit goes to some lengths in defining such 
integrally related matters as what consti¬ 
tutes a publication and what constitutes a 
species description. 


For example, a closer investigation of the 
relevant Articles indicates that the criteria 
to be met in the case of a valid publication 
include: 

1. “it must be issued publicly for the 
purpose of providing a permanent scien¬ 
tific record; 

2. it must be obtainable, when first issued, 
free of charge or by purchase, and 

3. it must have been produced in an edition 
containing simultaneously obtainable 
copies by a method that assures numer¬ 
ous identical copies”. (Article 8, p.l3). 

Most significantly the Code clearly states 
what does not constitute a publication and 
to a degree it attempts to face some of the 
current problems. It eliminates theses, 
proofsheets, sound recordings, microfilm, 
reproduced handwriting, photographs of 
handwriting, specimen labels, mention of 
something at a meeting, distribution to 
colleagues of a note accompanying an 
illustration, and most significantly, compu¬ 
ter printouts and photocopies (although 
photocopies may be acceptable if they 
satisfy the criteria of Article 8). 

However, while these Articles may pro¬ 
vide us with a superficial definition of what 
constitutes a publication, they tell us no¬ 
thing of what its quality should be. That is, 
that it should be a peer-refereed publication 
in an established scientific journal - but 
more of this later. It is a little surprising that 
photocopying is accepted as an appropriate 
media for publication, since we all know 
how readily this process permits change. 
However, a closer reading reveals that it is 
not acceptable as a form of publication prior 
to 1986, and any work published in a 
photocopied format after 1985 “must con¬ 
tain a statement by the author that any new 
name or nomenclatural act within it is 
indended for permanent, public, scientific 
record” and “the relevant information must 
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be given in words in the work itself” (p.l5). 
Furthermore, such a work must satisfy the 
provisos of Article 8 (see above). 

The Code’s concept of a species descrip¬ 
tion is less concise and clear-minded, and in 
some respects fails to live up to the salutary 
comment made in the introduction: 

“We make no apologies for the wording 
chosen because we believe that interpreta¬ 
tion must be beyond doubt even at the 
expense of elegance” (p.xvii). 

It is in fact not possible for someone to 
pick up the Code and read in a concise 
section what constitutes a valid species 
description, or more significantly, what fails 
to constitute a species description. There 
appears to have been no effort made to do 
this, which is a pity for it makes life difficult 
for all those who have to use the Code. 
Indeed, this may be one of the major flaws 
in the Code; it is designed to make it easy 
for people to publish a description, but it is 
not at all clear what the acceptable limits to 
a valid description are. 

For example, it is clearly stated in Article 
13 requirement A(l)(p.35) that for a new 
scientific name to be available after 1930 it 
must be “accompanied by a description or 
definition that states in words characters 
that are purported to differentiate the 
taxon,”....but it is far more effusive when it 


comes to exclusions. In names published 
before 1930 it states under exclusions 
(p.35): 

“The mention of any of the following 
does not in itself constitute a description, 
definition or indication: a vernacular name, 
locality, geological horizon, host, label, or 
specimen”. 

But does the broad definition provided 
for a contemporary description rule out any 
of these? They don’t appear to be excluded 
in papers written after 1930, and if they are I 
couldn’t find where. It would have been a 
simple task to provide a table showing the 
current criteria of what constitutes a species 
description and what fails to do so. The 
means of presenting information in the 
Code is a real problem, and after 21 years 
one might have expected the committee to 
have commanded a fresh approach. 

Some of the inclusions as to what may 
constitute a taxon are hard to accept, but 
the inclusion of ichnotaxa is in my opinon 
retrogressive. Naming extinct species after 
their footprints can neither be regarded as 
taxonomically reasonable nor scientifically 
valid (Fig. 1). It would seem that, in this 
case at least, the committee’s endeavours to 
placate the taxonomic community and 
promote ease of publication, have passed 
the point of effective return. 



Fig. 1. Ichnotaxa. 
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Indeed, it is this author’s view that while 
the Code does fulfil its basic tenet of 
providing a stable basis for nomenclature, it 
ducks some of the fundamental issues 
dogging taxonomy today. Plagiarism is, and 
always will be one of the most common and 
abhorrent forms of taxonomic misuse, yet 
this subject is relegated to Appendix A, the 
Code of Ethics. It is placed in a section 
which “is provided as a guide to good usage 
in nomenclature”, but is lacking the force of 
rules. 

While the code recognizes and attempts 
to deal with the publication problems 
associated with photocopying and com¬ 
puterization, it fails to tackle the fact that it 
is precisely these techniques which have 
given the modern plagiarist the capacity to 
destablize nomenclature, and to do so 
successfully and legitimately. For example, 
a plagiarist with access to a computer 
terminal can index all publications in a field, 
and search for those cases where authors 
have indicated the presence of undescribed 
species but have not yet officially designated 
them as new taxa. The distributions of 
geographic variants or of chromosome races 
may also provide such an indication. 

More insidiously, species descriptions 
may be based on theses, or on tape 
recordings made at meetings at which data 
or distributions are presented. A specimen 
need not necessarily be examined if refer¬ 
ence is made to a photograph appearing in a 
book or paper. Clearly, if such an individual 
had access to a museum register, the task 
would be so much easier, for specimens can 
be related to a known locality, thus produc¬ 
ing a valid holotype. Computerised plagiar¬ 
ism becomes the simplest and most unskil¬ 
led of functions. 

The Code fails to give taxonomists protec¬ 
tion against this form of misuse. Indeed, 
with a touch of nineteenth century elegance 
they tell us: 

“Intemperate language should not be 
used in the discussion of zoological 
nomenclature, which should be debated in a 


courteous and friendly manner. Difficult 
problems are most readily and quickly 
solved by respecting the rules of courtesy in 
discussing the views of others” (Code of 
ethics:6). 

Presumably, the mild mannered tax¬ 
onomist should reflect on this when he reads 
Code 7: 

“Editors and others responsible for the 
publication of zoological papers should 
avoid publishing any paper that seems to 
them to contain a breach of the above 
principle” (Code of ethics:7). 

This is precisely the problem which is 
destabilizing taxonomy throughout the 
world today, and it will remain with us 
unless action is taken. The successful 
computer plagiarists who have access to a 
word processing facility, photocopying 
machine, or a simple mimeograph may also 
be the authors, publishers and editors of 
their own journals. A simple data retrieval 
system, no refereeing problems, and a rapid 
and cheap form of dissemination, makes 
publishing a simple task. 

The Code fails to provide any guideline 
for determining the quality or scientific 
merit required of a publication, nor does it 
provide any criteria for refereeing such a 
publication. It is unfortunate that the long 
awaited third edition of the Code of 
Zoological Nomenclature tells us exactly 
how to use names, but gives those who wish 
to do so, in an appropriate scientific 
manner, scant protection from the less 
scrupulous members of our community. 

ACKNOWLEDGEMENTS 

Thanks to Dr Peter Murray for the contribu¬ 
tion of his considerable artistic skills. 

Max King, 

Northern Territory Museum of Arts and 
Sciences, 

G.P.O. Box 4646, 

DARWIN, NT 5794, Australia. 


153 


Book Review 


The Prahu 

by Adrian Horridge 

Oxford University Press: New York 1981 ISBN O 19 580499 6 
Pp. xii4-96, 40 Figs, 24 b. & w. Pis, 16 col. Pis. US $42.(X) 


Professor Horridge’s The Prahu is the 
only useful guide to the traditional sailing 
vessels of Indonesia that has been published 
to date. In this fairly slim volume one has a 
near comprehensive descriptive catalogue of 
the major perahu (prahu) types, and some 
very attractive photographs. The book is 
clearly and logically arranged with a num¬ 
bered section or chapter given to each type 
or group of types discussed. The text is 
illustrated with excellent figures drawn by 
Chris Snoek as well as black-and-white and 
colour plates. 

By comparison, a more recent publica¬ 
tion, Prahus of Indonesia (1982) by Hawk¬ 
ins (author of The Dhow (1977)), is rather 
muddled by anachronistic data, personal 
prejudices and opinions. Its primary value is 
as a collection of delightful photographs. 

Horridge’s volume, as excellent as it is, 
does contain biases and a number of inac¬ 
curacies, some of which will be commented 
on here. Briefly these involve: 

1. an apparent distaste for some of the 
more common and utilitarian types of 
sailing perahu; 

2. some confusion in assessing the sailing 
performance of boats; 

3. the occasionally incorrect use of nautical 
terms. 

One of the first published descriptions of 
the major modern perahu types is Gibson- 
Hill’s (1950) article, ‘The Indonesian trad¬ 
ing boats reaching Singapore’. In this paper 
Gibson-Hill expressed his preference for the 
most traditional and exotic looking types of 
perahu. The more utilitarian working boats 
such as the lamboh (‘Lambok’) and the lete 
lete (‘Leteh Leteh’) were ‘on the whole less 
interesting’ (1950:127), and he seemed to 
perceive that their performance was in some 
way flawed: ‘the Lambok cannot get within 
5-6 points of the wind, and it beats very 
badly’ (1950:134). Professor Horridge (and 
Clifford Hawkins) seem to share these 
prejudices. 


Comparing the modern Butung lambo 
with the West Sulawesi lambo, which has a 
traditional hull form, Horridge states that 
the West Sulawesi lambo is: ‘altogether 
more of a sailor’s boat for shallow, unchar¬ 
ted and dangerous waters with tidal currents 
where the Butung boat would soon be 
aground’ (p.l6). This is altogether too 
sweeping a statement; while some West 
Sulawesi lambo do have less draught than a 
Butung lambo of similar cargo carrying 
capacity, these shallow draughted vessels 
usually have very poor windward abilities 
and are very slow and unsure in stays. These 
are not characteristics that many sailors 
would look for when sailing in reef strewn 
waters. From personal experience I know 
that the West Sulawesi lambo that appears 
as Plate 3 in The Prahu was sold for under 
$5(X) not long after Horridge’s photograph 
was taken. Her former owner then bought a 
delapidated Butung lambo which he pat¬ 
ched up and sailed home to the reef strewn 
Pulau Pulau Tengah group of islands with 
great delight. 

Furthermore, it is suggested that the West 
Sulawesi lambo is a more convenient craft 
because she can take ground and dry out 
without legs or some other arrangement to 
hold her upright (p.l5). Yet Plate 3 and 
Colour Plate C illustrate two West Sulawesi 
lambo that are supported upright; in the 
first case by legs, and in the second by 
lashings to a heavy beam. 

Some claims regarding the sailing perfor¬ 
mance of various perahu types are very 
dubious. Of the perahu patorani Horridge 
writes: they ‘go well at about 45'’ to the true 
wind .... but on account of drift the boat 
makes hardly any headway’ (p i3). 1 sup¬ 
pose this means that on account of leeway 
the boat makes hardly any ground to wind¬ 
ward. If this indeed is what is intended, then 
a patorani must be sailed making 30'’-35‘’ 
leeway, a situation that is not really possi¬ 
ble. The Butung lambo is also credited with 
sailing ‘readily at about 45'’ to the wind’ 
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(p.68) there is no mention of leeway. If this 
is true the lamho is the most weatherly cargo 
carrying vessel in the world. 

Sloppy use of nautical terms make some 
descriptions difficult to understand. For 
instance the perahu pinisi is said to have a ‘a 
powerful forestay that runs over both masts’ 
(p.l7). This probably refers to the main 
topmast forestay and the triatic stay running 
from the main topmast to the mizzen top¬ 
mast. Again describing the pinisi, Horridge 
comments: Tf any of the jibs has a boom it is 
the lowest of the three’ (p.20). In fact the 
jibs are never fitted with booms but the 
main staysail is sometimes laced to a boom. 

Perhaps the most curious inaccuracy is in 
the description of the lambo that appears as 
Plate 4 and Colour Plate A. She is described 
as having: an ‘arrangement of beams across 
the stern supporting two quarter rudders. 
Underneath is a sharpended stern’ (p.xiv). 


The two photographs clearly show a lambo 
with a heavy square counter stern and no 
sign of a ‘sharp ended stern’. 

Despite such inaccuracies The Prahu is an 
attractive, comprehensive and concise guide 
to one of the last remaining but fast dissap- 
pearing fleets of merchant sailing vessels. 
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GUIDE TO AUTHORS 


PRESENTATION AND FORMAT 

Authors are advised to follow the layout and 
style in the most recent issue of The Beagle. 

Manuscripts must be typewritten in English, 
double-spaced throughout, with a margin of at 
least 4cm on the left-hand side. Text should be 
on one side of good quality A4 bond paper. 
Where appropriate, articles should conform to 
the sequence: Title, Abstract, Keywords, In¬ 
troduction, Materials and Methods, Text, Dis¬ 
cussion, Acknowledgements, References. 

The Title should be concise and informative. 
An abridged title (not exceeding 50 letter spaces) 
should be included for use as a running head. 

The Abstract should not exceed 150 words, 
and should state concisely the scope of the work 
and give the principle findings. 

Keywords, to facilitate information retrieval, 
of up to 10 in number should be chosen to outline 
the main subjects covered. 

The Introduction, including a review of 
literature, should not exceed what is necessary to 
indicate the reason for the work and the essential 
background. Abbreviations used throughout the 
text may be explained at the end of the introduc¬ 
tory material. 

Footnotes are to be avoided, wherever possi¬ 
ble, except in papers dealing with historical 
subjects. 

The International System of units should be 
used. 

In the descriptive text numbers from one to 
nine should be spelt out and figures used for' 
numbers over 9. For associated groups, figures 
should be used consistently, e.g. 5 to 10, not five 
to 10. 

Systematic papers must conform with the 
International Codes of Botanical and Zoological 
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